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3. Major components. 

** + **** 

a. Keyer TG— 10— (*). (Tone source and keyer combined.) 
******* 

NOTB.—Because of the basic similarity of Beyers TO— 10- A, T&-10-B, 
TG^IO-C, TG-IO-ID, TG-10-F, and TG-IO-J, the term "TO-10-(*)» i* 
used throughout this manual to indicate all such Keyers of the TG-IO series. 
Fot additional information about Keyera TG-ltK*), see TH 11^447. 
Keyer* TG-lO-C) and the Lon-Ga-Tone Keyer ate made to meet the same 
general requirements and are interchangeable in their use. 

******* 
[A. G* 3E>0 r 7 (27 Jul 43).] (C t f SO Aug 48. ^ 

4. Keyer TG-10-(*). — Keyers TG-10-A and TG-10-B are 

identical both mechanically and electrically except that the TG-10-A 
is equipped with transformers for HO- volt 25 -cycle operation, while 
the TG-10-B is equipped with transformers for 110 -volt 60-cycle 
operation. Reference will be made hereafter to Keyers TG— 10— (*) 
to indicate those Keyers of the TG-10 series noted in para- 
graph 3. The Keyer TG-10^B * * * in over-all characteristics. 

[A, 0. SOftT {27 Jul 43) J (C 1 T 30 An* 4£ fc } 

17. Interconnection of units. — a. Switchboard BD^57-A . — Fig- 
ures 9 and 10 * * "* transmission test table. If Lon-Ga-Tone, 
Keyer TG-10-(*), or McEJroy modified model G-S13 units are fur- 
nished, the oscillator-amplifier is connected only to the AUX SWBD 
TONE posts. Combinations of Keyers TG-10-(*)> MeElroy, and 
Lon-Ga-Tone units can be used without interference. 

******* 

[A. G. 300.7 (27 Jul 43).] (C 1. 30 Aug 43.) 

23. Connecting Keyer TG-10-(*).— The Keyer TG-10-(*) 

can be used wherever the use of the Lon-Ga-Tone Keyer is indicated ■ 
in any of the diagrams appearing in this manual. Plug the flexible 
* * * chassis marked KEY. 

[A. Q. B00. 7 {27 Jul 43).] (C 1. 30 Aug 43.) 
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30. Keyer TG-10-(*). — The general instructions given for the 
Lon-Ga-Tone unit apply to the automatic Keyer TCh-lG-(*). 
To disengage the * * * words per minute. 

[A. a &00.T tZT Jul 4B>.] tC 1. SO Aug 43.) 

35. Preliminary adjustment of tone level. 

* * * * * * * 

o. Using Keyer TG-10-(*). — Same as for Lon-Ga-Tone, type 7. 
******* 

[A, G. 300.7 (27 Jul 43} J (G 1, BO Aug 4B\) 

39. Keyer TG^IO- (* ) .—The circuit diagram of Keyer TG-IO-B 
appears as figure 33. Circuit diagrams for other Keyers 
TGM.O-C*) appear in TM 11-447. A back view of the chassis 
of Keyer TG^IO-B, with the parts marked to correspond with the 
wiring diagram, follows as figure 34, 

* * * * * * * 

a. FuncHoning of (tircuit. — The circuit of * * * the 6V6 type. 
Circuit details for Keyera TG-10-{*) are shown in TM 1 1-447* 

[A. ft 300.7 (27 Jul 45).] (C 1 ± 30 Aug 49 J 
******* 

By order or the Secketakt or Wab : 

G. MARSHALL, 

Chief of Staff. ! 

Official: 

J. A. ULIO, 

Major General^ 
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1. General. — In order that field units and Installations may give 
instructions in transmitting and receiving the International Morse 
characters even though the regulation code practice, equipment is not 
available, information is furnished in this appendix to permit impro- 
vising equipment. The exercise of ingenuity will produce other 
means for improvising equipment. This inform at ion, however, is not 
to be used as authority to requisition any of the equipment mentioned, 

2, Sources of tone. — 4 A tone source for practice may be obtained 
by connecting a buzzer as shown in figure 52. The headphones are 
in series, with a capacitor across the coil of the buzzer. The strength 
of the signal in the headphones may be reduced by the use of smaller 
capacitors. The buzzer may be made from a doorbell by removing 
the gong and clapper. A belter tone, and one that is more nearly 
identical to the note heard in the radio receiver, may be produced by 
the use of a vacuum tube audio -oscillator as shown in figure 53. In 
addition to key and headphones, the necessary parte are a grid resistor 
and capacitor, tube (1G4G or equivalent), socket, and audio- trans- 
former* If the circuit fails io oscillate, one winding of the audio- 
transformer should be reversed. This equipment can supply power 
for only a few head sets, but by use of the oscillator shown in figure 53, 
together with a small audio -amplifier, more power can be obtained. 

b. In the use of buzzers or oscillator circuits for code practice train- 
ing, all necessary precaution should be taken to prevent interference 
with operational radio equipment. 

c* An interference check can be made by the use of a radio receiver 
adjusted for maximum sensitivity and located near the training equip- 
ment and a check of the operational frequencies made_ 

+TheM dufit enpened* ration fl, Trailing Ctrcalar No. »5, War D*p*rt»ent, It* J. 
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Figu&e fiSL — Bmwr circuit diagram. 




KEY " + HEADPHONES 
FlfiDAB {53, — Simple aiKji<n>&cLLUtor. 

3. Telegraph set TG— 5 as source of tone.— Telegraph set TG-5 
may be used as a source of tone and keying for supplying head seta. 
Buzzer BZ-5 may be salvaged from an unserviceable telegraph set 
TG-5 and used iu the manner indicated in paragraph 2, 

4, Instruction,— In the absence of sufficient head sets, a loud- 
speaker may be used for group instruction, 

J A. G. 300 7 fE4 Mar 44 > + ] 

By oedeh of the Seckbtast of Was: 



Official: 

J. A. ULIO, 

Major General, 

The Adjutant General, 
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TM 11-132. 2 February 1942, is changed as follows : *S i£ 

14.1- Code Practice Equipment EE-94-B (Added).— Figure 
6.1 is a block diagram of Code Practice Equipment B for a 

school of 20 students. The equipment consists of one switchboard 
BD-57- ( ) with auxiliary patching board, six Automatic Keyers 
TG-10-( ) ? one Oscillator VO-3-( ), one Recorder one 
Tape Puller MC-310-B, and various accessories. The physical pin Le- 
nient of the equipment is similar to that described in paragraph 14. 

Note. — This pa ru graph and paragraphs 14,2 through 14.4 cover typical Installa- 
tions of Code Practice Equipments EE-&M >, EE-&5-( > f and EE-9G~{ >. The 
components of these equipments will vary with the different models, hut the 
general arrangements will be similar to the diagrams shown. Official no men- 
datare followed by ( ) indicates all models of the equipment. 

14.2, Code Practice Equipment EE-94-E ( Added). —a. Fig- 
ure 5,2 is a block diagram of Code Practice Equipment EE-04r-E for a 
school of 20 students, The equipment consists of one Switchboard 
BD-114, six Automatic Keyers TG-34^( ), one Oscillator V0^3-( ), 
one Recorder BC-1016, and the various accessories. The physical 
placement of the equipment will be similar to that described in para- 
graph 14, 

b. When using Switchboard BD-114, wire the auxiliary switch- 
board tone to a pair of terminals associated with the auxiliary tone 
jacks* Connect the tone to the primary of transformers C69 by in- 
serting the plug of the white cord into the tone jack to which the 
auxiliary tone is wired. To connect the instructor's key and head- 
set into the circuit, wire the key and headset to a plug. Insert the 
pjug into the jack on the front panel. 

"14,3. Code Practice Equipment EE-95-B (Added) —On fig- 
ure 5.3 the solid lines show the wiring of Code Practice Equipment 
EF^95~B for a 40-man school. The equipment consists of two 
Switchboards BD-57-( ) with auxiliary patching boards, six Auto- 
matic Keyers TG-10-( ), one Oscillator VO-3- ( ), one Recorder 
BC-791-B, one Tape Puller MC-310-B, and various accessories* The 
physical arangement of the equipment is similar to that described 
in paragraph 14, 

14.4. C6de Practice Equipment (Added).— The 
dotted lines on figure 5.3 show the additional equipment required 
to convert the EE-95-B to a EE-06-B which is suitable for a 100 man 

AGO 33BC— Feb. 45 
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school* The additional equipment required consists of three Switch- 
boards BD-57- ( ) with auxiliary patching boards, six Automatic 
Kcyers TG-10-( ), one Oscillator VO-3-{ ), two Recorders 
two Tape Pullers MC-310-B, and various accessories. The 
physical arrangement of the equipment is similar to that described 
in paragraph 14, 

Note.— When Recorder BC-1016 is used la place of Recorder BC-791-B In 
any or tbe nfcove equipments, Tape Puller MO310-B Is not required. 
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38. Automatic Keyer, Lon-Ga~Tone f Type 7, 
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h. Maintenance and repair. — Clean the aperture * * * is ex* 

posed thereby. Once a week put 1 drop of Oil, Engine, U. S. Army 

Spec, Wo. 2-104B, in the oil ducts of the take-up motor and in the oil 

hole at the left end of the puller motor. If the exciter * * * to 

the phototube. 

39. Keyer TG^10-B, 
******* 

Maintenance and repair. — -(1) Lubrication.— Oil units which, 
have a worm reduction gear on the motor shaft running in an oil 
bath j check the oil level weekly and keep the gearcase full of 
Oil, Engine, Tf* S, Army Spec, 2-104B. Drain and refill the 
case once every 3 months, 

(2) On units which have an open helical gear on the motor 
shaft, apply a light coat of Grease, Lubricating, Special, Ord- 
nance Spec, No. AXS-637 at intervals of 1 month or_400 oper- 
ating 1 hours* 

(3) Lubricate all shaft bearings with Oil, Engine, U. S. 
Army Spec. No. 2-1 04B at intervals of 1 month or 400 operat- 
ing hours. 

(4) For detailed lubrication instructions, see TM 11—447 
which covers this equipment in detail. 

Subparagraphs (2) to (6), inclusive, are renumbered (5) to (9), 
inclusive. 

41. Automatic Keyer, McElroy Model G-^813, 
******* 

Maintenance and repair, — Clean the aperture * • * expe- 
rienced instrument repairman. Once a week place 1 drop of Oil, 
Lubricating, Preservative, Special, TL S. Army Spec. No. 2-120, 
in the oil hole located at the top of the rewind. If the exciter * * * 
soft lead pencil. 

44. Tape Puller, McElroy Model CTF-1300. 
* * * * * * * 

*■ 

K Maintenance and repair.— Once a day place 1 drop of Oil, En- 
gine, V. 3. Army Spec. No. 2-1 04B in the oil hole on the take-up 
spindle and in the oil duet leading to the puller wheel bearing. The I 
entrance to • * * the puller wheeL 

46.1. Switchboard BD-57— B (Added) .« — a. Functioning of ovr- 
Guit — The complete schematic of this switchboard is shown in fig- 
ure 47.1. This circuit is the same as the circuit for the BD-57-A 
47) except that the motor alternator, the battery and tone 
switches, and the terminals for the master key have been omitted; 
they are not required in code practice equipment, The functioning 
of the circuit is covered in paragraph 46, 

AQ0 33SC & 
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5* Maintenance and repair, — See paragraph 45&* 

46.2* Switchboard BD-114-( ) (Added). — a. Functioning of 
circuit —Figure 475 allows the c*mplete schematic of this switch* 
board. The circuit is the same as circuit of the BD-57-B shown in 
figure 47, 1 except for the following points: 

(1) A patching board has been incorporated into the switchboard 
unit, (See par. 2, app, I, for a detailed description of the patching 
board.) 

(2) The potentiometer in the oscillator tone circuit has been elimi- 
nated; the same results are obtained by wiring the tone into the ter- 
minals of the auxiliary tone jacks^ The tone is connected to the 
primaries of transformers C69 by inserting plug PL-48 of the white | 
cord into the tone jark to which the auxiliary tone is wired. The 
potentiometer in the auxiliary jack circuit acts as the volume control 

(3) The terminals for the instructor's headset and key are brought 
out to a jack on the panel To connect into the circuit, the instructor's 
key and headset is connected to a pJug. » 

(4) The auxiliary tone cords have been omitted; they are not re- 
quired when a patching board is used* 

t. Maintenance and repair. — See paragraph 45&. 

[AG 300 T C2fl Dec 44)] 

Bt ORDEfl OF THE SiiCHETARX OF WAR ; 

Official: G. C MARSHALL 

J. A, ULIO Chief of Staff 

Major General 
The Adjutant General 

DiSTHimmoN : 

AAF (5) ; AGF (5) ; ASF (2) ; T of Opn (5) ; Dept (5) ; Def 
Comd (2) j Base Comd (5) ; AAF Comd (2) \ Arm & Sv Ed 
(2) ; S Div ASF (1) ; Tech St (2) ; SvC (5) ; Area ASvC (2) ; 
VDGS Lib (5) ; PC&S (2) ; PE (2) ; Dep 11 (2) ; Gen Over- 
sea SOS Dep (Sig Sec) (2) ; GH (2) ; M Cone C (2) ; Air Base 
Hosp (2); Gen Sv Sell (5); Sp Sv Sch (10) ; USMA (2) ; 
KOTC (5) 5 Lab 11 (2); Sig AS (2) ; Rep Shop 11 (2) ; A (5); 
D (2) ; AF (2) ; Bn 1, 2, 4, 6, 7, 11, 17, 44 (2) ; T/O & E 11-18 
(2) ; 11-27 (2) ; 11-97 (2) ; 11-107 (2) ; 11-127 (2) ; 11-437 <2) ; 
11-500, Sig Sv Orgn, Bn Hq (2) ; 11-587 (2) J 11-592 (2) ; 
11-^597 (2) 

For explanation of symbols, see FM 21-6, 

j 
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Purpose and scope . , 1 

Basic equipment requirements . «— 2 

Major components. . - , — ^_ 3 
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Automatic keyer, McBlroy model G-813 

Code practice equipment — 

Practice tape*----. — 



— 



Recorder, McEJroy model KKD-1 
Reels, motion picture film, l&mm, 400 feet. 



8 
9 

10 

12 



Record plajer for disk records, Columbia model P. 



1. Purpose and scope* — The purpose of this manual is to describe 
equipment for the training of radio operators in troop and special 
service schools- There are included a general description of major 
components of this equipment, detailed instructions for its installa- 
tion and use, and information i> r<. it. functioning, servicing, and 
repairing. 

2. Basic equipment requirements. — The basic requirement in 
any school for training radio operators is an audio-frequency oscil- 
lator of sufficient power to supply tone to a headset for each student 
in the school. Associated with this tone source must be a flexible 
distribution system whereby the tone supplied to individual headsets 
or groups of headsets can be isolated from others* The tone supplied 
to each group of headsets must be capable of being keyed at various 
speeds. Keying may be accomplished manually, but a great reduc- 
tion of instructor personnel and more accurate transmissions are 
possible if equipment is available for automatically keying the tone 
by means of previously prepared tape. Of great assistance in 
teaching students to transmit well- formed characters is a recorder 
by means of which signals transmitted by them are recorded on a 
t"ft * O'f tills jdi*^ jDitt reel, t n 'OH t"ht? ix ut ft t ic k.^ j g jt^ rc^t i iu~ls^ i i it - 
ting his own transmissions to the student who prepared the tape, 
points out his errors emphatically* The equipment described herein 
fulfills each of the above requirements and is intended for use in 
Cond uct ing the course of i nstru cti on out I i ned i n TM 1 1 —154* F igu re 1 
shows a typical school for 100 students, using the equipment described 
in this manual, 

3. Major components. — The major components of equipment for 
training radio operators in troop schools are as follows: 

a, Keyer TG-1Q-A or TG-10-B. (Tone source and keyer com- 
bined-) 

&. Automatic keyer t Lon-Ga-Tone t type 7. (Tone source and keyer 
combined.) 

Not*. — Ke^ era TG-10-A and TG-iO-B and tue Lou-Ga-Tone keyer are 

tomeet the s&me it^ntraj requirements and are interchaticeablp in their use 
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c. Automatic keyer, Me E hoy model G-813, modified, (Tone 
source and keyer combined,) This is substitute equipment for item 
a or b* 

d* Oscillator-amplifier, Amplifier Company of America, type 
ACA-10-AO. (Tone source.) 

4 
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e* Automatic keyer, McElroy model G-813. This item in com- 
bination with item d is equivalent to item a, &, or c. 

Code practice equipment EE-81, less batteries BB-29. (Dis- 
tributing system.) 

g. Practice tapes Nos. 1 to 15. (Master copies of practice trans- 
missions, appendix II.) 

L Recorder, McElroy model ERD-900, 

i. Tape puller, McElroy model CTP-1300. (Used with item L) 
j\ Keels, motion picture film, 16-mm, 400 feet. (For holding tape,) 
Kecord player, for disk records, Columbia model P. (For use , 

with the record set MC-2G9 {radiotelegraph operator aptitude test) ; 

(see TM 11-454), 

4, Keyer TG-10-Aor TG-10-B — These keyers are identical both 
mechanically and electrically except that the TG-lO-A is equipped 
with transformers for 110- volt 25-cyele operation, while the TG-10-B 
is equipped with transformers for 110- volt 60-cyele operation. Re- 
ference will be made hereafter only to the TG-10-B, as comparatively 
few of the TG-10-A keyers have been manufactured. The keyer 
TG-10-B closely resembles the Lon-Ga-Tone keyer in over-all 
characteristics. 

5. Automatic keyer, Lon— Ga-Tone, type 7. — This keyer com- 
bines a tone source and an automatic electronic keying system. The 
tone source consists of an oscillator-amplifier capable of supplying 10 
watts of audio tone at 800 cycles per second ± 10 percent. This keyer 
operates from a 110- volt 60-cycle source but satisfactory results can 
be obtained from a source as low as 90 volts, (See fig, 2.) 

6. Automatic keyer, McElroy model 813, modified*— This 
unit combines a tone source (if considerably Lower power output 
(about 1 watt) and an automatic keyer, and may be used as a sub- 
stitute for the automatic keyer, Loii-Ga-Tone, type 7. Only a 
limited quantity has been issued. 

7, Oscillator-amplifier, Amplifier Company of America, type 
ACA-10-A0. — This tone source is capable of supplying 10 watts of 
tone at 800 cycles per second ±10 percent. This power is adequate 
for supplying tone to 200 headsets, When the number of student 
groups being independently keyed on a single tone source exceeds 
six, some slight cross-talk between individual groups may be notice- 
able. In general, troop schools of 40 students require 6 automatic 
keyers (see par, 8) but only one oscillator -amplifier. The oscillator- 
amplifier operates from a 110-volt 60-cycle source but is capable of 
maintaining adequate output at input voltages as low as 90 volts. 
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Use of this Qidilktor-umpJifier in iissiu] hu u.ns fur which keyer 
TG-10-B, Lon-Ga-Tone, or McEIroy modified model G-813 units 
are supplied is generally restricted to furnishing constant tone to 
the switchboard BD-57-A which is part of equipment EE-81. 
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8. Automatic keyer, MclHroy model G-S13. — This unit is used 
to key automatically the separate tone source provided by the 
oscillator-amplifier AC A- 10- AO, It can key the tone supplied to 
one and only am group of students; hence, for as many groups of 
students as it is anticipated will be formed at any one time during 
the process of instruction, just as many keyers are required. Keyers 
operate from a 110-volt 60-cycle source but are capable of keying 
satisfactorily at input voltages as low as 90 volts* 

9. Code practice equipment EE-^B1.— The equipment EE-81 
comprises a switchboard BJ>57 or BD-57-A, 22 hand telegraph keys 
J-38, and 21 double headsets HS-16. Switchboard BD-57-A is a 
later and improved version of the BD-57. Each unit of equipment 
is adequate for handling 20 students; for each additional 20 students 
or portion thereof an additional EE-81 or EE-81-A is required. By 
means of each switchboard, circuits can be set up which group from 
1 to 20 students on a single source of keyed tone, permit the instruc- 
tor to monitor the transmissions, or permit individuals in the group 
to transmit to others therein. 

10. Practice tapes, — A set of 15 master tapes is made available 
to each school. Used in connection with any of the automatic keyers, 
these tapes provide for practice transmissions as follows: 







fipwd per minute 


Tape No. 


Contents 










Characters 


Word- 




Receiving lesson I 1 1 ,. 


20 






Receiving lesson II 1 - 


20 






Receiving lesion III L_ .__ 


20 




4.., — — — - - 


Receiving lesson IV 1 --. 


20 


— -■ - - — 


5 _ 


Receiving lesson V __ 


20 


, 


6 „^ 


Letters and numbers in random order . 


25 




7 

* — ■ ■ — 


do _ _ _ _ . . _________ _ _ _ ______ _ _ ______ 


35 




fl__ -.__-_-.-_-_-__--_---- — - 


Oode groups . 


________ 


10 


9. 


Field traffic _ _ 




12 


10__ __ 


do ___ ____ 




12 


11„ 






15 


12 — „ . 


do l_._._.____. 




15 


13 






15 


H______ 






20 


15 


do 




20 
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These tapes were prepared in such a way, that, regardless of the 
speed of transmission in words per minute, the actual characters aTe 
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transmitted at a speed of *20 wort is per minute when the tape is run- 
ning by the photoelectric cell at a constant speed of 12 feet per 
minute. Thus, on all tapes the speed of the characters is constant 
hut the characters per foot of tape, and hence the words per minute 
transmitted, vary as indicated in the table above, (See a pp. IL) 

11. Recorder, McHroy model RRD-9G0. — By means of this 
unit and a separate tone source (oscillator-amplifier ACA-10-AO 
or the oscillator-amplifier section only of the keyer TG-10-B or of 
the Lo»-Ga-Tone automatic keyer, type 7), practice manual trans- 
missions by a student can be recorded on a hhnk tape. Use of the 
automatic keying feature also permits the preparation of additional 
practice tapes from the master tapes, A switch can be used to facili- 
tate the interconnection of tone source, automatic keyer, manual 
key, and recorder so as to make the recorder mat alia t ion most flexi- 
ble. The recorder operates from a 11(1- volt 60 -cycle source but is 
capable of satisfactory recording at input voltages as low as 90 
volts. Associated with the actual recorder is a tape puller, McElroy 
model CTP-1300, which pulls the hliink tape past the recording 
stylus, (See fig, 3,) 




FfuuMB 3, — Kt'cordflr potation. (On lowtr shelf are two McElroy record vvti fvitli associated 
tape pullers : on upper sliHf are two Tjon-Ga-Tone nulls. Tai*?a wade on rworckns mn 
toe plnyeii back immediately on Lon^Ga-Toa* keyer*) 
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12. Reels, motion picture film, 16-mm, 400 feet. — These reels 
hold tile practice tapes and are employed in p stirs on each automatic 
keyer. They are standard film reels and fit the TG-10-B, the auto- 
matic keyers (both models), the Lon-Ga-Tone equipment, 
and the tape puller used with the recorder, 

13* Record player for disk records, Columbia model P. — This 
is a portable phonograph consisting of an electric turntable, a phono- 
,,„>., pidc-up. an .uuU.-freq^cy ampler, and a looker. 
It is used for sonic transmission of the radiotelegraph operator apti- 
tude test from disk records. The speaker can be removed from the 
unit and mounted in a location more suitable from an acoustical view- 
point to permit sonic transmission of the I est to a frnmp of assembled 
students. The record player operates from a 110-volt 60-cycie source. 
(See fig. 4.) 

Note. — The nomenclature, "code practice equipment EE- IN -A" has been as- 
signed to the complete equipment with all accessories except the code practice 
equipment EE-Hl and the record player for a school of 20 students. Similarly 
M cocJe practice equipment BE- J©- A" and "wide practice equipment EE-9G-A" 
have been assigned to thuse for 40 and 100 Hlmlent schools, respectively. 




rmriLtt 4, — UocyrU i> Injur -u s« Uw 1 rn u-^m Ls-^L^tj uf rrnll«tflv;:ni|*h i |h nitor aptitude tvxl . 
(Spttjikt/r (left \ i« detached fruiu wvw i>f carrying cuse.) 
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Section II 
EJSTAIiLATION FOR SERVICE 

Paragraph 

General arrangement of equipment 14 

Instruction tables „ „ 15 

Total space requirements — , . 16 

Inter connection of units _„ _ _ _ — _ _ 17 

Connecting switchboard BD-67 or BD-57-A IS 

Input power circuit., ™ 19 

Connecting oat- lit a tor -amp] J 6er ACA-10-AO 20 

Connecting automatic keyer, McBlroy model G-813 — 21 

Connecting automatic keyer, Lon-Ga-Tone, type 7__ . „_ 22 

Connecting keyer TG-10-B 23 

Connecting automatic keyer n McElroy model 0-813, modified 34 

Connecting transmission test table using automatic keying unit* McElroy 

model G,813 — — — 25 

Connecting transmission teat table using Lon-Ga-Tbne automatic keyer, 

type 7 — „ 26 

14. General arrangement of equipment. — -Figure 5 is a block 
diagram of a typical equipment lay-out for a school of 40 students, 
using six McElroy automatic keyers, an AC A- 10- AO tone source, 
a McElroy recorder, two switchboards BD-57-A, and various acces- 
sories. Similar arrangements are obviously possible with Lon-Ga- 
Tone and keyer TGr-10-B units. The physical placement of equip- 
ment and tables will vary according to building dimensions. The 
student tables should be arranged to allow proper lighting and 
sufficient aisle space. The oscillator-amplifier tone source and all 
automatic keyers are grouped and located with respect to instruction 
tables so that their operation and adjustment will neither interfere 
with nor annoy student operators- If space is available, the keyers 
should be in a separate room. Each unit of the group is placed so 
as to allow easy access to all connections and to facilitate operation 
and adjustment of controls. The automatic keyer and the recorder 
used for making practice records and transmission tests are placed on 
a table that allows room for the equipment units, table wiring, proper 
placement of hand key, and comfortable arm space for the student 
and the instructor. The switchboard preferably is mounted at one 
end of the table of student positions which it controls. It can be 
mounted on the table itself or on a switchboard bracket, A suitable 
method of mounting the switchboard on an instruction table is shown 
in figure 6- When so placed it must be at sufficient height to prevent 
the switchboard cords from touching the floor but not so high as to 
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prevent an instructor, when standing at the switchboard, from seeing 
all student positions. Other methods for mounting the switchboard 
are feasible, but regardless of the method used, it should be placed 
so as to allow easy access to its front for patching circuits and to its 
rear for making connections, so that external wiring can be brought 
in through the round hole at its right end {when viewed from the 
front) . 




Pigttrh 6, — End assembly at Instruction table, switchboard bracket, &rt<] switchboard. 



15. Instruction tables. — A mess type table measuring 5 feet 2 
inches by 24 feet, including seats, will provide 20 student positions and 
sufficient space for mounting a switchboard BD-57 or BD-57-A. The 
table top is preferably covered with % 6 -inch tempered Prestwood, or 
equal, to insure a good writing surface. Construction drawings are 
given in figures 7 and 8 for a 10-position instruction table and a 
switchboard bracket. Standard sizes and lengths of lumber are 
employed in their construction* Wood screws, with all screw holes 
countersunk, are employed for the assembly of the table. This con- 
struction facilitates assembly and disassembly for moving the table 
from one room to another or for storage. Two tables can be bolted 
together to make a 20-student table if space permits- If the 10-posi- 
tion table is used as a unit, only one switchboard bracket for each two 
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tables is needed. The 20-student positions on the switchboard will then 
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Fidurb S, — Details of HWitchboard bracket. 

16. Total space requirements. — Approximately 260 square feet 
of floor space are required for each group of 20 students and an addi- 
tional 12 square feet per keyer, recorder, and oscillator- amplifier, A 
code room for 100 students should have approximately 1,500 square feet 
of floor space to provide for aisles. A room less than 20 feet wide is 
unsatisfactory. 

17. Interconnection of units*— a, Switchboard BD-57-A+ — Fig- 
ures 9 and 10 are block diagrams of an installation for a school of 40 
students, using two switchboards BD-57-A as the distributing system. 
If the McElroy G-813 automatic keyers are furnished, the M and S 
terminals are all paralleled to the 1 and 2 posts of the AC A -oscillator- 
amplifier, to the ATTX SWBD TONE posts of the switchboards, and 
across to the transmission test table.' If Lon-Ga-Tone, keyer TG-10-B 
or McElroy modified model G-813 units are furnished, the oscillator- 
amplifier is connected only to the AJJX SWBD TONE posts. Combi- 
nations of keyers TG-10-B. McElroy, and Lon-Ga-Tone units can be 
used without interference. 
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Figurs 10. — TraasmlHsion test table dime nam* abowlo^ ubc of both McElroj and Ixm-Ga- 

Tone automatic koyera. 



b, Switchboard BD^57. — This switchboard has only one connection 
for outside tone source, Therefore, all students must take the same 
keyed tone, or all must practice sending to themselves or to each other 
at the same time. This arrangement has serious shortcomings from 
the standpoint of progressive instruction. The switchboard can be 
rewired to make it the equivalent of the newer BD-57-A by following 
the special instructions given in appendix I. If the switchboard is 
to be used as issued, only one keyer at a time can be connected to each, 
and students of approximately the same speed ability must be assigned 
to the respective tables. Figure 11 shows the simple connections of 
this switchboard. , 

18. Connecting switchboard BD-57 or BD-57-A.— Figure 12 
is a schematic diagram of the terminal board on a switchboard 
BD-57-A, This terminal board is an integral part of the switchboard 
and is accessible from the rear thereof. 
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Fjgtthjc 12. — Terminal bo&td of Switchboard BD-G7-A. 



a. Student positions* — Mount a key J -38 at each student position 
as shown in figures 6 and 14. At approximately 1 percent of the 
student positions mount the key so as to facilitate operation by left- 
handed operators; that is, 12 inches from the left of the student posi- 
tion and rotated 30° to the left instead of the right. Connect a head- 
set HS-16 to each key J-38, as shown in figure 13. Tie the stay cord 
on the cord of each headset HS-16 to one of the terminals on each key 
J-38. Starting at the end of the table nearest the switchboard 
BD-57-A (see fig, 6) and alternating left and right, connect the 
student line terminals on the keys J-38 to student line terminals 1 
through 20 on the switchboard BD-5T-A. TJse twisted pair wire 
W--33, or equal, for all student lines. Run the wire to each student 
position through a small hole in the top of the instruction table located 
to the right of the key. Cable the wires or group them in cable hooks 



der the table. Blake No. Z insulated staples or equal can he used to 
support individual pairs until they are picked up in the cable or rings. 
Rim the wires (or cable) through the 1 14 -inch square holes in the table 
braces under the table top as shown in the end view of a 10-position 
instruction table (fig. 7). Pass the wires {or cable) through the 
round hole in the right side of the switehboard BD-57-A, 




Z/5-/6 



Fiouitu 13. — Connection! of key and 




% J-38 
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b. Instructor's key. — -Mount a key J 3S for convenient operation by 
an instructor at the switchboard BD— 57- A . tuimert a headset 
HS-16 thereto us indicated in figure 13. Using twisted pair wire 
or equal, connect the line* terminals of the key to the terminals 
marked IN STRUCTOK on the terminal board of the switchboard 
BD-57-A. This wire can lx> included in the cable indicated in u 
above. 
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a. AimUiary tone cords. — Connect each of the terminals marked 
AUX 1, AUX % AUX 3, AtlX 4, AUX 6, and AUX S to similarly 
marked terminals on other switchboards BD-57-A (figs. 9 and 12). 
The number of switchboards so paralleled is determined from a con- 
sideration of the number of available automatic keyers and the number 
of switchboards to which it is desired to supply keyed tone from a 
particular keyer. In 40-student schools when only six automatic 
keyers are made available, all switchboards are paralleled. In large 
schools, it may be advisable to use terminal strips to provide for in- 
creased flexibility in the interconnection of switchboards and the key- 
ers. One pair of terminals on a single terminal strip is provided for 
each of the auxiliary switchboard cords on each switchboard, and 
on an adjacent strip there is provided a pair of terminals for the out- 
put of each automatic keyer. Interconnection between strips can then 
be made to connect any automatic keyer to any or all auxiliary tone 
cords on any switchboard. Jack boards with interconnecting plugs 
may be substituted for the terminal strips. Use twisted pair wire 
W-33 or equal in the wiring to all auxiliary tone cords. 



used in this circuit, 

e, Battery terminals. — The terminals marked — 12V -f are left open, 
as no battery is required, The motor-alternator mounted inside the 
case of the switchboard is not used and may be ignored. 

/, Auxiliary switchboard tone, — Connect in parallel, using twisted 
pair wire W-30 or equal, the terminals marked AUX SWBD TONE 
(fig. 12) on each of the switchboards BD-57-A which are to be sup- 
plied constant tone from a single source. 

19, Input power circuit, — A decision having been reached as to 
the exact location of each tone source, automatic keyer, recorder, and 
record player, install a 110- volt 60-cycle bus, so that standard outlets 
thereon will be readily accessible at the location of each of these units 
(see fig. 5). Use a wire of sufficient size to insure good voltage regu- 
lation over the bus- Each unit requiring power for its operation is 
equipped with an input power cord with standard plug. If power 
outlets are already available in the instruction room, their location may 
influence the location of each of the units mentioned above. In gen- 
eral, it is better to extend the length of the power input cords on in- 
dividual pieces of equipment than it is to disperse units in accord- 
ance with available power outlets. 
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20* Connecting oscillator-amplifier ACA-10-A0.— The ter- 
minals of the oscillator-amplifier ACA-1CKAO 
of the chassis and are shown in figure 15. 




TjL-3365- 

F hjc be 15, — Terminal board of ACA QsetllatQiv&mpiJfier. 

a* Power input; cord. — When ready for operation, plug the power 
input cord into the available outlet on the 110-volt 60-cycle bus (see 
par. 18). 

h. Output Urmirhcd strip. — (1) Connect the terminals marked 1 
and 2 on the output terminal strip (also marked G and L s respec- 
tively) to the terminals marked AUX SWBD TONE on the nearest 
switchboard BD-57-A. Use twisted pair wire W-33 or equal. This 
lead connects the constant tone output, of the oscillator- amplifier to 
the primary circuits of the switchboards BD-57-A which were con- 
nected parallel as indicated in paragraph 18/. Connect the terminal 
marked 1, the common terminal, to ground. 

(2) Connect a second twisted pair lead from terminals 1 and 2 
on the oscillator-amplifier to the proper relay terminals on each 
of the automatic keying units, McElroy model GSl% which are to 
key the output of the oscillator-amplifier (see figs. 9 and 16). The 
relay terminals are not marked as such on the automatic keyer; 
however, they are properly labeled in figure 1 and the correct wiring 
is indicated thereon. 

21, Connecting automatic keyer, McElroy model Q-8 13.— 
The terminals of the automatic keyer, McElroy model Q--813, are 
located on the top of the chassis to the right rear adjacent to the relay, 
as shown in figure 16. 



21 



-d toy 



Original From 
UNIVERSITY OF CALIFORNIA 



SIGNAL CORPS 




_yB asct/foTor^impftffQr "* 



Ac /mg com 
Tape pvf/er 




Tongue 




rjL-3366 




a. Power input cord— When ready for operation, ping the power 
input cord, located at the left end of the tape puller chassis, into the 
available outlet on the 110-volt 60-cycle bus. Polarize this plug so 
Jhat no difference of potential exists between the chassis of the unit 
and ground. No harm will result when the plug is inserted with 
either polarization, but with one polarization a slight voltage will 

touch. 

6, Relay terminals, — (1) Constant tons input, — Constant tone 
input from the osciDa tor-amp lifier is obtained by connecting the lead 
mentioned in paragraph 206(2) acroaa the mark and space terminals 
(see fig. 16). 

(2) Keyed tone output. — Using twisted pair wire W-33 or equal, 
connect the tongue and space terminals on successive automatic key- 
ing units to successive pairs of terminals marked AUX % AUX 3, 
AUX 4, AUX 5 t and AUX 6 on the terminal board of the nearest 
switchboard BD-57-A (see fig. 9). A systematic numbering of 
automatic keying units to conform with the numbering of the, 
auxiliary tone cords on the switchboards BD-57-A is desirable. 
Connection is made to auxiliary tone cords by means of the terminals 
AUX 2, AUX 3, AUX 4, AUX 5, and AUX 6- When more than six 
automatic keying units are supplied, the connections described above 
may be modified as indicated in paragraph 18& 

22, Connecting automatic keyer, Lon-Ga-Tone, type 7. — 
The terminals of automatic keyer, Lon-Ga-Tone ^ type 7, are located 
on the rear of the chassis and are as shown in figure 17. 
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Fig u bb 17 .—Connect Urns of I*n-Oa-Tone hey*r, type 7. 

<i r Power mput cord.— When ready for operation, plug the power 
input cord into the available outlet on the 110-volt 60-cycle bus (see 
par. 19). 

h. Output terminal strip. — (1) Automatically keyed output. — 
Using twisted pair wire W-33 or equal, connect terminals 1 and 3 of 
the output terminal strip (fig. 17) on successive automatic keyers to 
successive terminals marked AUX 2^ AUX 3, AUX 4> AUX 5, and 
AUX 6 on the terminal board of the nearest switchboard BD-57-A 
(see fig, 9). A systematic numbering of automatic keyers to con- 
form with the numbering of tho auxiliary tone cords on the switch- 
boards BD-57-A is desirable. Connection is made to auxiliary tone 
cords by means of the terminals AUX % AUX 3, AUX 4, AUX 5> 
and AUX 6* When more than six automatic keyers are supplied, 
the connections described above may be modified in a manner indicated 
in paragraph 18#, 

(2) Manually keyed output. — If it is desired that a constant tone 
output from the unit be arranged for manual keying, mount a key 
J-38 near the automatic keyer, and connect this key to terminals 5 
and 6 on the output terminal strip (fig. 17), 

23. Connecting keyer TQ^10-B. — The keyer TG-10-B can be 
used wherever the use of the Lon-Ga-Tone keyer is indicated in 
any of the diagrams appearing in this manual, Plug the flexible 
power input cord into the nearest 110-volt outlet Take the tape- 
keyed tone output from the screw binding posts on the right back 
edge of the chassis. There are four such posts, marked COM, 4, 8, 
16. The first is the common secondary connection, ajid the others 
represent the different impedance taps. Use the COM post and one 
only of the others, depending on how many student positions are to 
be fed keyed signals. A few quick trials will determine the best 
output impedance. To key the tone output of this instrument, by 
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iect a key to the posts on the back of the chassis marked 



hand, 
KEY. 

24. Connecting automatic keyer, McElroy model Gr-813, 
modified. — A top view of the chassis, showing the binding posts, is 
given in figure 18. On the actual instrument, the terminals are not 
marked at all, hut they are identified by numbers as indicated for 
convenience in establishing external connections. This keyer, hav- 
ing its own tone source, is installed in the same manner as the 
Lon-Ga-Tone, Where any of the preceding diagrams show 
terminals 1 and 3, and 5 and 6, of the Lon-Ga-Tone unit, the same 
connections are used to the correspondingly numbered posts of the 
modified G-813 unit 
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FiGOiti l&— Arrangement of binding ports on McElroy 
(Tftperke^ad ton* output Jfl obtained from posts 1 and 3. 
element* only of this unit to key external tone son 
amplifier ) . term In a la 2 and 4 are employed.) 

£5. Connecting transmission test table using automatic 
keying unit, McElroy model G— 813, — a. General. — Figure 10 
show a a method of interconnecting the automatic keying unit, 
McElroy model G-813, a recorder, a manual key f and a headset to 
provide for transmission tests, for the preparation of additional 
practice tapes, or for using the keyed tone output of the automatic 
keying unit on the auxiliary tone cords No. 1 of the switchboards 
BD-57-A. Note that the input cord for keyed tone and ri&t the 
local keying posts (fig, 19) is used for connecting the keyed tone 
input to the recorder. Note also that on this particular automatic 
keying unit the mark and tongue contacts of the relay (fig 16) are 
merely connected in series with the constant tone bus and the 
recorder. This method of connection facilitates the play-back of 
tapes prepared by students in that no switching is required. The 
manual key is connected in parallel with the mark and tongue con- 
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tacts- A headset HS-16 is connected in parallel with the keyed 
input to the recorder. Auxiliary tone cord No. 1 on switchboards 
BD-57-A may also be connected in parallel with the input to the 
recorder. 

b* Recorder, McElroy model RD-900. — Figure 19 indicates the 
location of the terminals of the recorder, McElroy model RD-900. 
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Fioukb 19. — ContiecticmB *f McElroy recorder. 

c. Tape pttUer, McElroy model CTP-1$00.—Th* only connection 
to this unit is the power input cord located on the left side of the 
chassis. 

d> Power input cords. — When ready for operation, plug the power 
input cords (figs, 16 and 19) into the available outlets on the 110- volt 
GO-cycle bus. Polarize these plugs so that no difference of potential 
exists between the chassis of any unit and ground. 

36, Connecting transmission test table using Lou— Ga— Tone 
automatic keyer, type 7, — a. General, — Figure 10 shows a method 
of interconnecting a Lon-Ga-Tone automatic keyer, a recorder, a 
manual key, and a headset to provide for transmission tests, for the 
preparation of additional practice tapes, or for using the keyed tone 
output of the automatic keyer on the auxiliary tone cords No. 1 
of the switchboards BD-57-A. The input cord for keyed tone on the 
recorder {fig. 19) is connected directly to terminals 1 and 3 {fig, 17) on 
the automatic keyer. A manual key is connected to terminals 5 and 6 
on the automatic keyer, A headset with standard two-conductor plug 
inserted in the jack marked MONITOR on the front panel of the 
automatic keyer permits a student to monitor his transmission and 
play-hack. Terminals 1 and 3 on the automatic keyer also can be 
connected to the auxiliary tone cords of the switchboards BD-57-A. 

Power input cords, — When ready for operation, plug the power 
input cords of the automatic keyer, the tape puller, and the recorder 
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into the available outlets on the 110- volt 60-cycle bus* Polarize the 
plugs as indicated in paragraph 25rf. 

Section III 

OPERATION 

Paragraph 



Oscillator-amplifier ACA-IO-AO ,_. „ 27 

Automatic keyer, McElroy motlt_>l G^813 2S 

Automutic keyer, Loo-Ga-Tone, type 7 . 29 

Keyer TG-IO-B _ 30 

Automatic keyer, McElroy model G— 813, modified . 31 

Recorder, McKlroy model RRD-900 32 

Record pluyer, Columbia model P — 33 

Switchboard . . 34 

Preliminary adjustment of tone level . 35 

Initiating complete operation 36 



27. O scill atoT - amplifie r ACA-IO-AO,— The controls on this 
unit are located as shown in figure 20. 



Top 




TL-ssro 

Finnan 2ft. — OBPillator-anipbfler c1lo.bh1h controls 



a. Low impedance output selector. — Remove the four screws hold- 
ing the chassis cover in place and lift cover upward off the chassis, 
The low impedance output selector is located on the right side of the 
chassis top. Place the pin plug in the connector marked u 4" for pre- 
liminary tests. Replace the chassis cover. 

b. Push switch. — The oscillator -amplifier is turned on by pressing 
in the push switch. When the pilot light is on, the oscillator-amplifier 
is turned on, 
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e. Gain control. — The control marked GAIN varies the output ton© 
level, increasing the level as the knob is rotated clockwise from to 10. 

28, Automatic keyer, McMroy model G^813,— The controls 
on the automatic keying unit, McElroy model are located as 

shown in figure 22. 

a. Mounting practice tapes. — Mount an empty 400- foot reel on the 
take-up spindle located on the left of the tape puller unit. Mount 
the desired practice tape on the rewind spindle located on the right 
front of keying unit so that the tape comes off the bottom of the reel, 
i. e,, the inked side of the tape is up. Lift the lamp house and tape 
guide upward and lay the tape over the aperture bar and replace the 
tape guide. Slip the tape toward the practice tape reel until the end 
of the tape is just to the right of the aperture in the aperture bar 
(see fig. 21). Move the aperture bar so that the aperture is directly 
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FigvbC 21.— Adjustment of photoelectric cell aperture on McEiroy Automatic keyer. 

opposite the top inked line where a dot or dash is made. As the tape 
is drawn over the aperture the light from the exciter lamp is inter- 
rupted by the inked dots and dashes. Lower the lamp house into 
position. Thread the tape around the guide and puller, then onto the 
take-up reel as shown in figure 22, This tape path gives the best 
pulling action. No other should be used. 

b. Controls — {1) Keying unit line sivitch.—The automatic keying 
unit is turned on by an upward movement of the toggle switch located 
near the rear on the right end of the chassis. Operation of this 
switch turns on the exciter lamp located in the lamp house and sup- 
plies power to all vacuum tubes in the unit. This switch should be 
operated 20 to 30 seconds prior to initiating complete operation of 
the unit so as to permit tubes therein to warm up. 
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(2) Tape puller line switch* — The tape puller motor is started by a 
rearward movement of the toggle switch next to the ground binding 
post of the tape puller. When starting, the speed control toggle 
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switch should be in its forward position and the speed control rheo- 
stat located on the left end of the tape puller should be set at 5. -After 
the motor has started, throw the speed control toggle switch to the 
rear and adjust the speed control rheostat for desired speed. A clock- 
wise rotation of the speed control rheostat increases the motor speed. 
The tape puller motor should be operated for approximately 15 min- 
utes prior to initiating complete operation of the unit so as to allow 
it to reach a constant speed. The motor should be operated for this 
period of time prior to insertion of the tape as indicated in a above 
More constant speeds are obtained with the speed control toggle 
switch in its rear position. The switch is left in its forward position 
only for starting and for very high speeds. 

(3) Photoelectric cell bim* — The knob control marked "photo- 
electric cell bias" in figure 22 is adjusted to obtain clean keying. 
Initially set this control between 1 and 4. If the adjustment of the 
aperture as indicated in a above has been incorrectly made there will 
be no setting of this control which will result in proper keying. If 
this is the case recheck the aperture adjustment, 

c. Belay model 3 A .—The relay model 3 A located at the rear of the 
keying unit should be adjusted only by experienced instrument re- 
pairmen. Under normal operating conditions it should require little 
attention. If clean keying does not result after proper adjustment 
of the aperture and photoelectric cell bias, the relay should be ex- 
amined through its glass cover. If maladjustment is noted remove 
the relay from its plug-in socket and replace with a spare relay 
properly adjusted. 

29, Automatic keyer, Lon-G-a-Tone, type 7 t — The controls on 
the Lon-Ga-Tone automatic keyer, type 7 ? are located as shown in 
figure 28. 

a, Mowrding practice tape** — Mount an empty 400-foot reel on the 
spindle indicated in figure 23. Mount the desired practice tape reel 
on the spindle of the rewind located on the right of the front panel. 
The rewind is hinged to the panel so that it can be moved away from 
the panel to facilitate the mounting of the reel, This reel is mounted 
so that the tape leaves the bottom of the reel, for example, so the 
inked side of the tape is upward. The tape is passed under the 
guide, through the track in the photoelectric cell house, between the 
idler and puller wheels, into a slot on the hub of the empty reel 
mounted as indicated above. To relieve the tension on the tape 
between the idler and puller wheel, pull out and upward on the 
knurled knob on the idler wheel shaft. This locks the idler wheel 
arm in a position that allows the tape to be pulled between the two 
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wheels for rewind purposes as well as for threading the tape between 
the wheels. To disengage the idler wheel arm from its raised posi- 
tion , push in on it, and the idler wheel will drop onto the tape into 
its pulling position. 
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Figure 23.' — Front-panel controls of Lrni-Oa-Tone 

b. Controls— (I) Main switch. — The toggle switch marked MAIN 
controls the 110-volt 60-cycle supply. When the switch is thrown 
to the ON position, the pilot lamp, the exciter lamp in the lamp house, 
and all vacuum tubes are turned on* 

(2) Speed control, — The control knob marked SPEED varies the 
speed of the tape puller, hence the speed of the tape passing the light 
beam. A clockwise rotation of the knob gives an increase in speed. 
The knob is turned so that it points to the letter "S" in the word 
INCREASE for starting speed. Immediately after the motor switch 
is turned to the ON position, and the tape reels have started, the 
speed control is adjusted for the desired keying speed. The puller 
will not properly start the reels at low tape speed. 

(3) Motor switch— The toggle switch marked MOTOE controls 
the 110-volt 60-cycle supply to the tape puller and take-up motors. 
This switch is not turned on until the speed control has been adjusted 
for starting as explained in (2) above* 

(4) Key -tape svntch. — For automatic keying from the tape, the 
toggle switch is thrown to TAPE position. For manual keying, the 
toggle switch is thrown to KEY position, and the key J-3B connected 
as explained in paragraph 226 (2) is used. 

(5) Monitor, — The jack marked MONITOR is used for headset 
monitoring of the automatic or manual keying. A headset HS-4 
with plug PLr48 is used. Plugging into the monitor jack does not 
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(6) Volvme cortiroL—Thz screw driver control marked VOLUME 
controls the output level of the keyed tone. A clockwise rotation in- 
creases the tone level. Move this control to the left as far as possible, 
then move clockwise until the screw driver slot is vertical (% to ^ 
of a turn) and leave in this position for preliminary tests, 

(7) Photoelectric ceU home aperture and PEC BIAS.— -Turn PEC 
BIAS knob so as to point toward the volume control Pull the 
sliding barrel with knurled top outward as far as it will go, then 
push inward gradually until the small square aperture comes under 
the lower line of the inked tape as shown in figure 24. It is im- 
portant to note that while the same practice tapes are used in both 
the McElroy and Lon^Ga-Tone keyers, the adjustments of the aper- 
tures are different. The McElroy unit keys on the inked sections of 
the tape; the Lon-Ga-Tone on the tmvnked sections. This adjust- 
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Fiouft" 24.— Correct adjustment of tape in tela Hon to aperture of Um--aa-Tone keyer. 



ing the tape, throw the main switch to the ON position and, after 30 
seconds , the motor switch to the ON position. The PEC BIAS knob 
is slowly rotated counterclockwise until keying is heard in the moni- 
toring head set Slight adjustments of the sliding barrel and the 
PEC BIAS knob will give proper keying, 

30. Keyer TG-10-B,— The general instructions given for the 
Lon-Ga-Tone unit apply also bo the automatic keyer TG^IO-B. To 
disengage the puller roller, when threading on a tape, push it to the 
right, and it will stay open. To reengage it, raise the puller idler 
and the assembly will snap back into position. Figure 25 shows a 
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Of the front-panel controls, the tape speed, monitor, volume^ and 
bias functions are exactly the same as in the Jjon-Ga-Tone. However, 
the power control is different. This is a three-position rotary switch, 
with the positions marked OFF, KEY, and TAPE. In the first or 
OFF position, the entire apparatus is dead. In the second or KEY 
position, the oscillator-amplifier section is turned on, and the hand 
key controls the tone output ; both the puller motor and the exciter 
lamp are inoperative. In the third or TAPE position, the motor 
and the lamp are turned on in addition to the oscillator-amplifier, 
and the unit then functions as a full automatic tape keyer* The 
numbers on the tape speed dial indicate the number of feet of tape 
per minute, not words per minute. 

31. Automatic keyer, McElroy model GM113, modified.- — a. 
General. — The adustments and controls of this equipment are shown 
in figure 26. The model G-813, modified, closely resembles the model 
G-813 as described in paragraph 28. The identical tape mechanism 
is used on the keyer itself, and the tape puller differs only in that 
the auxiliary speed control switch found on the G-813 is not present. 
All instructions regarding the threading of the tape, the adjustment 
of the various guides and spindles, as given for the G-813, apply as 

6, Controls.— (1) Line switches. — The line switch Si, which is 
mounted on the back of the keyer chassis, is left in the ON position, 
and the keyer circuits are controlled by switch S2 mounted on the 
case of the tape puller. As supplied by the manufacturer^ the 
keyer and the tape puller are already wired together, and a single 
110- volt plug provides power for both units. 

(2) Bias control — This is adjusted as described in paragraph 



(3). 

(3) Tone frequency control. — This is located on the back edge of 
the chassis. Adjust it for a pleasing signal, and then leave it alone. 

(4) Manual keying. — Two binding posts for a manual key are 
provided on the back edge of the chassis. Norma lly T these are kept 
short-circuited by a brass strap, as there will be little occasion to 
hand-key the output of the instrument directly at the position at 
which it is mounted* 

(5) Monitoring.— A monitoring jack is mounted under the bind- 
ing posts ou the right side of the chassis. A pair of phones can be 
plugged into it without affecting the keyed output. 
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Floouh 26, — Arrangement of eueoUal parts and control* of McElroj 

modified. 

(6) Relay.— The keying relay is mounted on the underside of the 
chassis. This is not adjustable, and is not likely to give trouble 
during the normal life of the equipment. 

32. Recorder, McKLroy model KRD-900. — Adjustments and 
controls on the recorder, McElroy model RRD-000, are located as 
shown in figue 27. 

a. Mounting blank tapes, — Place a standard roll of %-inch un- 
gummed tape on the tape plate so that the tape will feed to the left 
from the back of the tape plate. Thread the tape around the back 
of guide 1, the back of guide 2 3 the front of the tape roller, and the 
back of guide 3. Pull enough tape from the roll to reach the tape 



*r associated with the recorder. This tape puller should be so 
mounted that guide 3 is lined up vertically and horizontally with 
the top guide on the tape puller (see fig, 22). Rotate the tape a 
quarter turn so that the top side of the tape over the ktteT guide is 
that on which the stylus of the recorder operates. Thread the tape 
through the tape puller as shown in figure 22. It is inadvisable to use 
a take-up reel on the puller while a tape is being prepared, particu- 
larly so if the tape puller Is mounted adjacent to the recorder. Ink 
is likely to smear on adjacent turns of tape. Furthermore, if the 
tape is taken up while recording, a rewind operation is required, 
A more suitable practice is to allow the inked tape to feed off the 
puller into a waste basket or other receptacle on the floor, and if 
required ? to rewind the tape therefrom upon completion of a record- 
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ing. A rewind of a student transmission test tape is seldom re- 
quired as this short tape may be fed directly into an automatic 
keying uniL 




6* Ree&rder controls. — (1) Line switch* — An upward movement 
of the toggle switch located on the right front of the chassis supplies 
power to the recorder- The filaments of the vacuum tubes therein 
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should light. A flash may be observed within these tubes which is 
characteristic of the tubes employed. Allow 3t) seconds for warming 
up of tubes prior to initiating operation of the recorder* 

(2) Change-over switch. — A change-over switch, located on the 
left front of the chassis, controls the input to the armature coil of 
the recorder mechanism. Since use of the local keying posts on the- 
rear of the chassis is not recommended, this switch may be used 
as the off- on switch of the recorder output circuit- An upward 
movement connects the armature coil to the output of the recorder 
amplifier. When it is desired to keep the recorder warm but to 
maintain it in an inoperative condition, leave this switch in its down 
position. 

c. Ink supply. — Loosen the inkwell locking screw and lower the 
inkwell to its lowest position. Remove the top of the inkwell and fill 
the well about three-fourths full with Higgins Eternal black ink, or 
equal. Replace the inkwell top. 

d. Adjustments. — (1) Lower armature stop. — Turn the tape roller 
adjusting screw in a clockwise direction (when viewed from the 
front of the recorder) until the stylus just leaves the tape. Loosen 
the lock not on the lower armature stop. Adjust the stop until 
the bottom of the stylus is about one-third way up the tape. Tighten 
the lock nut. 

(2) Upper armature stop, — Loosen the lock nut on the upper 
armature stop* Adjust this stop until the travel of the armature 
between its upper and lower stops is Vg inch. Tighten the lock nut. 

(3) Armature spring tension. — Loosen the lock nut on the arma- 
ture spring adjusting screw. Adjust this screw until the armature 
is firmly held against the lower armature stop by the tension in the 
armature spring. Tighten the lock nut. This adjustment is not 
critical but may require readjustment after operation of the recorder 
is initiated in order to effect clean keying. 

(4) Ink adjustment.— Rotate the tape roller adjusting screw in 
a counterclockwise direction (when viewed from the front of the 
unit) until the tape just makes contact with the stylus. Loosen 
the inkwell locking screw and raise the inkwell until the level of the 
ink therein is about 1 inch above the stylus. Tighten the locking 
screw. Pull the tape by hand slowly by the stylus. A solid black 
line should be recorded about one- third of the way up the tape. If 
this line is not smooth and solid, move the tape roller adjusting" 
screw in a counterclockwise direction so as to increase slightly the 
pressure between the stylus and the tape roller. If no line is re- 
corded, the stylus may be clogged. If this is the case, lower the ink- 
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well and remove the ink hose from the stylus. By means of the 
tape roller adjusting screw, move the tape roller away from the 
stylus. Insert a fine wire in the ink hose end of the stylus and 
remove any obstructions therefrom. Replace the ink hose, raise the 
inkwell to the proper level, and readjust the tape roller against the 
stylus by means of the tape roller adjusting screw* 

33* Becord player, Columbia model P.— The control marked 
VOLUME should be turned completely to the left prior to plugging 
the input power cord into a 110-volt GO-cyele outlet. The desired 
disk record is placed on the turntable, and the 110- volt 60-eycle 
supply is turned on by turning the knob marked VOLUME to the 
right. The initial movement operates a switch in the 110-volt 60- 
cycle supply; the remainder of the clockwise rotation increases the 
speaker volume. The needle held in the pick-up head is lowered 
gently into the outermost groove in the record. The tone control 
is adjusted for the reproduction quality desired. When the tone 
control is turned to the left, bass is accentuated; when turned to 
the right, treble is accentuated. For use in a large room the speaker 
compartment is removed by sliding it to the left so as to disengage 
the hinges. A hook is provided on the speaker compartment for 
use in hanging the speaker on a wall. The wall gives baffle effect to 
the speaker, resulting in better tone reproduction and sound direc- 
tion for large rooms. 

34. Switchboard Genera? —Figure 28 shows the 

jack field and the cords of the switchboard BD-57-A. The red cords 
indicated thereon are the auxiliary tone cords which furnish the 
keyed tone output of the automatic keyers for use at the switchboard. 
The black cords are student cords and hang directly under the student 
jacks with which they are associated. They are used for intercon- 
necting student positions for various purposes. The white cord is the 
instructor's cord and is used for monitoring transmissions or for 
manually keying to students from the switchboard BD-5T-A, This 
switchboard permits the establishment of circuits to its student posi- 
tions so as to furnish groups of students with the following 
instruction : 

(1) Practice transmissions by each student which are monitored 
only by that student. 

(2) Grouping of all or several of the students into a net so that 
a transmission by any one of the students is received by all students 
in the group. This is subsequently referred to as net operation, 

(3) Grouping of all or several of the students so as to receive 
keyed tone from any one of five automatic keyers. 

87 



f^",^ n.^L> Original From 

Digged by ^OOglC UNIVERSITY OF CALIFORNIA 



34 



SIGNAL CORPS 



(4) Grouping all or several of the students so as to receive signals 
from a radio receiver or from the automatic keyer associated with a 
recorder on the transmission test table. 

b* Individual student hey tug, — When constant tone is supplied to 
the switchboard BD-57-A and none of the plugs is inserted into any 
jack, every student connected to the switchboard receives constant 
tone as long as his key J-38 is closed. Opening the switch on his 
key permits any student to key this tone and to monitor his trans- 
mission independently of any other student. 

Net operation,— Assume that it is desired to interconnect the 
student at position No. 1 with the student at position No. 5 in order 
that each may transmit to the other. Insert the plug associated 
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with student position No. 1 into jack No. 5 of the row of jacks marked 
STUDENT JACK FOB SWBD TONE. Insert the plug associated 
with student position No. 5 into jack No. 1 on the row of jacks 
marked STUDENT JACK FOR SWBD TONE. The students at 
positions Nos. 1 and 5 are now connected in series and either may 
transmit to the other as long as the other's key is closed. Such a 
transmission is interrupted when the receiving student opens his 
key. Assume that it is desired to interconnect all students for net- 
operation. Insert the plug associated with student position No* 1 
into jack No, 2 of the row of jacks marked STUDENT JACK FOE 
SWBD TONE. Insert the plug associated with student position 
No. 2 into jack No. 3 of the row of jacks marked STUDENT JACK 
FOE SWBD TONE. Proceed in a similar manner until the plug 
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associated with student position No. 19 has been inserted in jack No, 
20 of the row of jacks marked STUDENT JACK FOE SWBD 
TONE. Insert the plug associated with student position No. 20 
into jack No. 1 on the row of jacks marked STUDENT JACK FOB 
SWBD TONE. All students are now connected in series and as long 
as the keys of all other positions are closed, any student may trans- 
mit to all others* If any other key is open, the transmission is 
interrupted, 

d* Reception of automatically keyed time. — Assume that it is de- 
sired to furnish the student at position No. 1 with keyed tone from 
the automatic keyer No. 2 which is associated with the auxiliary 
tone cord No. % Insert the student cord associated with position 
No. 1 into jack No. 1 on the row of jacks marked STUDENT JACK 
FOR AUX TONE. Insert auxiliary tone cord No. 2 into jack No. 1 
on the row of jacks marked SUPERVISORY OR AUX TONE 
JACK, The student at position No. 1 will now receive the keyed 
tone output of automatic keyer No. 2. Assume that it is desired to 
connect the students at positions Nos. 1 and 5 on the keyed tone 
output of automatic keyer No. 2. Insert the plug associated with 
student position No. 1 into jack No. 5 on the row of jacks marked 
STUDENT JACK FOR AUX TONE, Insert the plug associated 
with student position No, 5 in jack No. 1 of the row of jacks marked 
STUDENT JACK FOR AUX TONE. Insert the auxiliary tone 
cord No, 2 into jack No. 1 or No. 5 on the row of jacks marked 
SUPERVISORY OR AUX TONE JACK. The students at posi- 
tions Nos. 1 and 5 may be connected as indicated above, while other 
students remain interconnected as indicated in c above for practice 
transmissions, Assume that it is desired that all students receive 
the keyed tone output of automatic keyer No. 3, Insert the plug 
associated with student position No. 1 into jack No. 2 on the row 
of jacks marked STUDENT JACK FOR AUX TONE. Insert 
the plug associated with student position No. 2 into jack No. 3 on 
the row of jacks marked STUDENT JACK FOR AUX TONE. 
Proceed in a similar manner until the plug associated with student 
position No. 10 is inserted in jack No. 20 on the row of jacks marked 
STUDENT JACK FOR AUX TONE. Insert the plug associated 
with student position No. 20 into jack No. 1 on the row of jacks 
marked STUDENT JACK FOR AUX TONE. Plug the auxiliary 
tone cord No. 3 into any one of the jacks on the row of jacks marked 
SUPERVISORY OR AUX TONE JACK. 

& Reception of other signals— Auxiliary cord No. 1 may be used 
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to introduce into the switchboard BD-57-A the output of a radio 
receiver or the keyed tone output of the automatic keying unit asso- 
ciated with the recorder on the transmission test table. When so 
used, circuits for receiving the output of these units are set up in a 
manner identical to that described in d above, except that auxiliary 
switchboard tone cord No. 1 is used, 

/* Monitoring operations. — When it is desired. to monitor the trans- 
mission on any student line, insert the instructor's white cord into 
the jack on the row of jacks marked SUPERVISOKY OR AUX 
TONE JACK which is associated with the student's line. The signal 
which is present in the line actuates the headset HS-16 associated 
with the instructor's position at the switchboard BD-57-A, If 
several students are interconnected for the reception of a single 
transmission, a jack on the row of jacks marked SUPERVISORY 
OR AUX TONE JACK which is associated with any one of the 
student positions may be employed. When the instructor's cord is 
inserted in a jack, the switch on the key J-38 at the instructor's 
position should be closed. 

g. Pantl controls. — (I) Potentiometer. — Mounted at the right side 
of the front panel is a potentiometer by means of which the volume 
level of constant tone which is supplied to students for individual 
keying or for net operation may be adjusted. 

(2) Battery switch. — With the equipment described herein the 
switch marked BATTERY is not used. Leave it in the OFF 
position. 

(3) Switchboard tone twitch.— The switch marked SWBD TONE 
as used with the equipment described herein is an off-on switch for 
the constant tone supplied to the switchboard. When rotated to the 
right (to AUX), constant tone is supplied to the switchboard from 
the external oscillator-amplifier. Rotation to the left (to GN-33) 
opens the constant tone circuit, 

35. Preliminary adjustment of tone level. — a. Using auto- 
maiio keyer, McElroy model GS1S. — (1) Patch a circuit on a switch- 
board BD-67-A which will permit each student position connected 
thereto to receive the keyed tone output of automatic keyer Ko + % 
(see par. 34). 

(2) Turn on the oscillator-amplifier ACA-10-AO. Set the control 
marked GAIN at 5 (see par. 21). 

(3) Mount a practice tape on automatic keyer No. 2« Turn on 
the automatic keyer and adjust for clean keying (see par. 28). 

(4) Note the keyed tone level at any one of the student positions. 
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Adjust the osci 11 at or - am pi ifier low impedance output selector (fig. 20) 
by connecting successively to terminals 4, 8, 12, and 16 until a suitable 
level of keyed tone is noted in a student headset. A suitable level 
will be produced by an output of 3.5 to 7 volts, as measured at a 
student position with an output meter. The oscillator-amplifier has 
a rated audio output of 10 watts, which is more power than is needed 
for the largest contemplated school ; therefore, the choice of terminals 
on the low impedance output selector will not be critical. The low- 
est impedance output that will give a comfortable signal under max- 
imum load conditions is used. The 500-ohm termination on the 
oscillator-amplifier should never be used as it would give a voltage 
that would cause serious inductive trouble in adjacent circuits. 

(5) Mount a blank tape on the recorder, MeElroy model RB.D-900. 
Adjust the recorder for proper operation (see par t a2). 

(6) Operate the manual key at the transmission test table. The 
tone level adjustment effected in (4) above should be adequate to 
effect clean recording. If not ? readjust the low impedance output 
selector on the oscillator- amplifier ACA-1Q-AG until satisfactory 
recording is accomplished. 

(7) With a permanent adjustment made as indicated above, ade^ 
quate variation in tone levels to conform with major load variations 
is accomplished by means of the control marked GAIN on the 
oscillator-amplifier. 

(8) With the tone level set as indicated above, variation in the 
level of constant tone supplied to students for individual keying or 
for net operation may be accomplished by means of the control 
marked POTENTIOMETER on the switchboard BD-57-A. 

b. Using automatic keyer^ L<m-€rOr-T&m^ type, 7. — (1) Patch a 
circuit, on a switchboard BD-5T A which arranges all student posi- 
tions for net operation (see par, 34). Set the control marked PO- 
TENTIOMETER approximately at the center of its range. Turn 
the switch marked SWBD TONE to AUX. 

(2) Turn on the oscillator-amplifier ACA-10-AO. Set the con- 
troi marked GAIN at 5 (see par. 27) . 

(3) Operating a key at a student position, note the keyed tone 
level in the headset. Adjust the oscillator- amplifier low impedance 
output selector (fig t 20) by connecting successively to terminals 4, 
8, 12, and 16 until a suitable level of keyed tone is noted (see a (4) 
above). 

(4) Adjustment of the keyed tone output level from the Lon- 

Ga-Tone automatic keyers is accomplished individually on each 

■■ 
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keyer. Utilizing the output terminals, adequate variation in output 
level for all major changes in load is accomplished on the control 
marked VOLUME. 

Gw Using keyer TG-10-B. — Same as for Lon-Ga-Tone, type 7, 

d. Using automatic keyer, McElroy model G^8L% modified.— This 
unit is employed in the same manner as the Lron-Ga-Tone* How* 
ever, it contains no volume control of its own, and its full output is 
used at all times, This will cause no discomfort in the ears of stu- 
dents t as the actual output is very much lower than that of the Lon- 
Ga-Tone keyer or that of the ACA oscillator- amplifier when the 
latter is keyed by the G-813 keyer alone. 

36* Initiating complete operation, — a. Automatic keyer s (see 
fig. 9). — (1) Check to see that adjustments on all units have been 
made as previously indicated. 

(2) Turn on all tape puller motors about 15 or 20 minutes prior 
to the hour at which instruction is to be initiated. A practice tape 
should be mounted on each Lon^Ga-Tone automatic keyer in order 
that a load be maintained on the take-up motor. 

(%) Patch desired circuits on switchboards BD-57-A, 

(4) About 5 minutes prior to the hour instruction is to be initi- 
ated, adjust the speed of each tape puller so that 12 feet of tape per 
minute pass the aperture ? that is, the speed of the tape is 12 feet 
per minute. This is the tape speed which must he maintained in 
order to transmit the actual characters from all practice tapes at a 
speed of 20 words peT minute. Tape speeds can be checked by count- 
ing the number of characters transmitted per minute and comparing 
the count with data as to the words-per ^minute speed which are 
furnished with these tapes (see par. 10). A more accurate speed 
determination may be made by a speed measurement with a tach- 
ometer equipped with a calibrated" wheel. If the latter instrument 
is not available a map measurer and a stop watch may be substituted. 

(5) About 2 minutes prior to the hour instruction is to be initi- 
ated, shut off the tape puller motors and rewind all practice tapes used 
during the warm-up period. Remove the tape from all guides and 
from the puller wheel during this operation. Also remove the 
spring belt from the take-up spindle on the McElroy tape pullers. 

(6) Mount the desired practice tape on each automatic keyer. 
Turn on the oscillator-amplifier and all keyers. Check the tape speed. 

(7) After instruction is initiated, check tape speed at 5 -minute 
intervals for the first 15 minutes and hourly thereafter, 

(8) Each reel of practice tape is designed for about 1 hour of 
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transmission. When transmission from each tape is completed , rewind 
tapes as indicated in (3) above, and repeat operations (6) and (7). 

b. Transmission teat table (see fig. 10), — (1) Check that the ad- 
justments on all units have been made as previously indicated. 

(2) Turn on tape puller motors about 20 minutes prior to the 
hour at which recording is to be initiated. About 5 minutes prior 
to the hour at which recording is to take place, adjust the speed of 
the tape pullers as indicated in a (4) above, 

(E) Turn on the line switches on the recorder and on the McElroy 
automatic keying unit. Shut off the tape pullers. Mount a blank 
tape and thread it through the recorder and onto the tape puller. 

(4) To record a student's practice transmission, start the take 
puller and allow about 4 feet of tape to feed through the puller. 
This portion of the tape is used as a leader for subsequent play-back. 
The student's name and other pertinent data are written in pencil 
thereon. Throw the change-over switch on the recorder to its up 
position. If the Lon-Ga-Tone keyer is used, throw the KEY-TAPE 
switch to KEY. The student now operates the key and his 
transmission is recorded on the tape. 

(5) While the student is stilt transmitting, the tape leader can be 
mounted in the automatic keyer without the use of any feed or 
take-up reels so that when his transmission is completed play-back 
may be initiated immediately. However, be sure first that the ink 
is thoroughly dry. 

(6) Upon completion of a student's transmission, stop the tape 
puller, throw the recorder change-over switch to its off position, and 
cut the tape to the left of the tape puller, Start the tape puller 
on the automatic keyer and play back to the student his prepared tape. 

(7) To prepare copies of the master tapes, mount the tape to be 
copied on the automatic keyer. Adjust the automatic keyer to a 
tape speed of 12 feet per minute, If the Long-Ga-Tone automatic 
keyer is used, throw the KEY-TAPE switch to TAPE. Start the 
recorder tape puller and allow about 4 feet of tape to feed through, 
the puller. Throw the recorder change-over switch to its up position* 
The recorder will record the keyed tone received ' from the 
automatic keyer* 
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Section IV 

FtJNCnONIFG OF CIRCUITS; MAINTENANCE AND 

EEPAIE 



General . 

Automatic keyer, Lon-Ea-Tone, type T. 

Keyer . 

Oscillator-amplifier AHA-10-AO 



r 











Automatic keyei\ McElroy model G-S13_, 

Automatic keyer h McElroy model G-813 modified. 



, — 



Recorder, McElroy model RRD-9O0 or R-QQO_ 

Tape puller, McElroy model GTP-1300 

Switchboard BIM57 



— 



— _ — — _ — — — _ _ — ^ — — 



Switchboard BD-57-A 

Record player, Columbia model P— 
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37. General. — The electrical circuits of the units of code practice 
equipment described in this manual are rather simple, and most of 
the individual parts are operated well below their rated maximums. 
Because of the number of moving parts, maintenance is more of a 
mechanical than an electrical problem. If the various chassis are 
kept clean, and the bearing surfaces of the rotating elements well- 
iubricatedj the equipment will give long, trouble-free service, Any 
necessary repairs can be accomplished by a competent radio 



38. Automatic keyer, Lon-Ga-Tone, type 7. — The circuit dia- 
gram is shown in figure 29, and the accompanying caption includes 
a detailed list of parts. The latter are standard radio replacement 
parts. The outside and inside appearance of the unit is shown in 

32. In these illustrations, the parts are numbered 
markings in the schematic diagram, figure 39, 

VI___ T — Type 023 Kan photoelectric celL BIT . G,W>0-ohm resistor 

Y2, V3_~_ Type 0SJ7 tube. RlS r KlO_ l.OOO-ohm resistor 

V4 P Vfi.._ Type 6N7 tube* 1,000-ohm potentiometer. 

TO, Type 6V6 tube. R21_-, 300 uhm potentiometer, 

V8____. Type 5Y4G tube. CI Triple 8-„f capacitor. 

R3 . ... 50-megobm resistor. C2_^__^_. 0.00025- jif capacitor, 

R2_, . 600,000-ohm resistor. C3 ^ 0.01V capacitor, 

as 2 megohm resistor, C4 O l^f capidtor. 

Ri 60, 000 -ohm resistor. C5_— 0^ p f capacitor. 

R5 TSO-ohm resistor. CG. CT capacitor. 

E6, R7^__ 50,000-ohln resistor. S1 N S2 , D. P. S. T. switch. 

Rfl 2S,000^tm potentiometer. S3 S. F. D. T\ switch. 

R9 400 ohm reals tor. Tl Power transformer. 

R10 F B11-. CO.OOO-ohm resistor, T2 Output transformer. 

E12_ - 100,000-ohia resistor, Ll^ 20-henry filter choice. 

B13 5,000 ODm resistor. Ut 200-mh choke, 

R14 . 100,000-obm resistor. Exciter lamp, double filament auto headlight 

RIB 200 ohm resistor. bulb. 

l t 500-ohm resistor. Pilot light, 0.3 volts. 
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ft, Functioning of circuit— Tube V4 is a double triode functioning 
as the tone oscillator. The frequency of oscillation is determined by 
the constants of inductor L2 and capacitor C5, which are connected to 
the grid-cathode circuit of the right-hand section of V4* The plate of 
the right-hand section of V4 is connected to the grid of the left-hand 
section through capacitor C2 and resistor R3: the plate of the latter 
triode section is in turn connected back bo the grid circuit of the right- 
hand section of V4 through the capacitor V4. Thus, in-phase feed 




Fiotrait 31. — Rear ebaasle view of Lon— Ga-Tcme unit. 

back of energy takes place from the left-hand section of the tube to the 
l ight-hand section, and oscillation in the L2-C5 circuit is maintained. 
The output of L2-C5, which is about 8(X) cycles, is amplified by a two- 
stage audio-frequency amplifier consisting of the upper half of the 
double triode V5 and the push-pull output stage using the tubes Y6 
and V7. The lower triode section of V5 acts as a phase inverter to 
produce the necessary 180° phase difference between the signals appear- 
ing on the grids of and Y7, through capacitors 06 and C7, respec- 
tively. Tubes V2 and V3 constitute a two-stage direct -coupled ampli- 
fier. The voltages applied to the elements of these tubes, and the bias 
on the photoelectric cell Vl, are so adjusted that when m> light is 
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shining into the photoelectric cell the effect of the direct connection 
of V3 to the left-hand grid of oscillator tube V4 is to block the latter 
tube completely, thus preventing the oscillator from functioning. This 




condition exists when a practice tape is properly adjusted so that the 
bottom black line of the recorded transmission covers the photoelectric 
cell aperture, as illustrated in figure 24, When the tape is drawn 
through and light hits the photoelectric cell through an uninked sec- 
tion of tape, the photoelectric cell generates current and the previous 
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bias conditions are upset to the extent that the left-hand grid of V4 is 
no longer blocked, Therefore the tone oscillator functions, and a sig- 
nal is heard in the connected output circuit* This form of electronic 
keying is very smooth and positive. Manual keying is accomplished 
by short-circuiting the control grid of VS to ground. The power supply 
is entirely conventional, and comprises the transformer Tl, the full- 
wave rectifier YS^ the filter L1-C1 } and the bleeder resistor network 
R16 to R2(l The speed of the take-up motor is controlled by the 
potentiometer B21. 

b* Mcdntenanoe and ra^am— Clean the aperture in the sliding barrel 
hi the photoelectric eel) house thoroughly at least once a day. Dust 
collecting therein will materially interfere with proper keying, Wipe 
off the exciter lamp, its reflecting lens, and the exposed surfaces of the 
concentrating lens daily. About once a week remove the cover of the 
lamp house and clean the inner surfaces of the concentrating lens and 
the mirror. About once a week remove the photoelectric cell house by 
unscrewing the two screws which hold it to the chassis, and clean the 
envelope of the photoelectric cell which is exposed thereby. Once a 
week put 1 drop of light oil in oil ducts of the take-up motor and in 
the oil hole at the left end of the puller motor. If the exciter lamp 
burns out, replace with a 6- volt 32-32-candlepower No, 1000 automo- 
bile headlight bulb. To replace a burned out pilot lamp, remove the 
chassis from its cabinet, unscrew the pilot lamp from its socket and 
replace with a 6.3- volt 0,25 -ampere miniature base lamp. Replace 
burned out vacuum tubes with the types indicated for each socket in 
figure 31. If copies of master practice tapes should tear, always make 
the necessary splice through a section of the bottom of the inked line, 
using glue, rubber cement, cellulose cement, etc. If the splice is made 
through a clear section, the double thickness of tape will be opaque 
enough to prevent light from shining through to the phototube, 

39, Keyer TG— 10— B, — The circuit diagram of this unit appears 
as figure 33. A back view of the chassis, with the parts marked to 
correspond with the wiring diagram, follows as figure 34. 
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VI Type 933 ge* photoelectric eell „.. 

V2,V3 Type6SJ7 , 

V4^ V-fi Type fl^\7_ . ..„__.,..,.„_....—.._____.....____._._... .......... ^ 

Ve;v7 TypeGLO ..... . , „ 

Rip R2 20-ine«ohm, 54-w resistor 27350 

H3 4.7-ahm, 1-w resistor _ _ ... .. 27358 

Rl L p 0O0~Ghin potentiometer . 27310 

to gftjOOO-obm, Hi-w resistor, .......... . 27351 

R3, R7 4,7«V0bm F 3-w Testator . . . . „ . mM 273*7 

US 68.000-ohm, &4-w resistor ... , ,„ , 273*2 

RB 380,000-ohiii, K-w resistor ,_, 273*3 

RIO 4T0H>lirfl t 1-w resistor........ . 313*0 

Rll ]0,tftt^hm h iO-w resistor . 27363 

Elii 27 ' 00 ^ 1 ^ ^ w r * 5 ' st0r - -r ^73** 

ftlO *W rjoo-ohnj r>utenttocieter . „ 2731 1 

R17 l T *CO-ohoi , 1-w resistor . , . __ . , S73M) 

R1S, RIO 100,000-ohiD, 1-w resistor , „ , .„ „ 273*0 

R20 270,000^10, h-w resistor _ . . 27351 

R21 250Hjhffi, }f-« fesist«„.. ..... 2735* 

\m 0.100-ohm. H*w Testator ...................................... „ 273S5 

R23 270,000-01)01. W-w resistor _ _ . 273GI 

R24 100-ohm, lD-w resistor ._--....-..„.,... 27363 

R2S 200-ohm F lf>w resistor _„__„ . 27364 

Rift LOOMjlmi, 10- w resistor.. „.„ _ _ 27365 

03 C4 J 10 -** ™J* elt * >r block...... . 27304 

CS 0.1-Mf capwitor ...... .... . 27303 

Cft O.OOOS-jiT capacitor . . 27300 

C7 Ej.01"|iiJ capacitor . ... 27301 

C8, Ott D.(j]Vc*pfltitoT.^ , _„„„„ ■• - 27302 

C Id 0-1 -*if capacitor. .„ — „ — 2r.iVti 

Tl Power transformer ........ , 27117 

T2 Exciter Lamp A lament transformer. __ „ ■ . „ S71 16 

TS Output transformer... . 272Q1 

EL Ei£3t£r Lamp . ...... . 27331 

LI Filter Cboka.. i r -r - - r-a-m w -r-m t t » » -r-r-r r-r w 27231 

a. Functioning of circuit.— The circuit of the keyer TG-10-B is 
virtually the same as that of the Lon-Ga-Tone, type 7, and functions 
Jn the same manner. The only important difference is that the exciter 
lamp in the TG-10-B works off a separate filament lighting trans- 
former. Also, the output tubes are of the 6L£ type, whereas the Lon- 
Ga-Tone uses the 6V6 type. 

&. Maintenance and repair, — (1) Lubrication.— The worm reduction 
gear on the motor shaft runs in an oil bath and requires no additional 
lubrication. Since the speed of the other shafts is very low, they need 
little attention, A graphite grease is recommended for these bearings 
and also for the sliding bearings on the speed adjustment mechanism. 

(2) Rollers.— To replace the rubber portion of the puller roller, 
remove the acorn nut on the front of the roller and take off the outer 
washer. Remove the old roller, slide on the new one, and replace the 
washer and the nut. To replace the drive roller, remove the old one by 
taking the spring belt from its driving puller and releasing the set 
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screw hoi ding it to the puller shaft. The entire shaft can now he pulled 
forward. Roll off the old Neoprene ring and roll on the new one. In 
reassembling, be careful to set up the pulley to prevent excess end play 
of the puller shaft. The friction surface driving the take-up reel is 
identical with that used to drive the puller shaft. It can he rolled off 
itB wheel and a new one rolled into place without otherwise disturbing 
the mechanism. 




(3) Exciter lamp*— This is si shun lard six- volt double -filament 
&2r-&2 eandlepower No, 100G automobile headlight bulb. When one 
filament burns out, turn the bulb halfway around m its socket and use 
the other filament* 

(4) Fw. — The keyer is shipped with a fuse in place. This is a 
standard 3AG automotive fuse, rated at 3 amperes at 250 volts, 
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(5) Tramformerg, — The power and audio units used in the TG- 
10-B can be replaced by standard radio replacement parts as follows: 

Thor&arSon 

Power transformer T13B15. 

Output transformer , T17S11. 

Filament transformer T19F98. 

Oscillator coil . T18C92 (less core). 

Filter choke , „_ T57C52. 

(6) Voltage readvng&^The following table gives the normal volt- 
age readings between the socket terminal numbers indicated, as meas- 
ured with a SOjOOO-ohm-per-volt meter when the line voltage is approx- 
imately 115 volts: 



Tube 


Plate 


FUam&nl 




Screen 


J3& 


PlM 


Valts 


Pins 


_ 

Volta 


Pins 


Volts 


Pics 


Volts 


Tape 


Key 


1 — — — 

2 . 

3 

4_ _____ 

5 

6 — — 
7 

r — - — 

8 


4-GD 
8-5 
8-5 
8-5 
S-5 
8-3 
8-3 
S-6 
8^6 
8^3 
8-3 
8-6 
8-6 
S-3 
8-3 

Plate 
to 

Plate 


87 
26 

65 
19 
6« 
132 
62 
58 
145 
160 
150 
162 
370 
370 

>760AC 


2-7 


4. 9 


5-GD 


14 





«--*•-_• — — — 


X 
X 


x 

X 
X 
X 
X 
X 



X 
X 
X 

X 


2-7 


6.2 


5-GD 


70 


—————— 




x 


2-7 
2-7 


as 

&2 


- — — 


140 

a 5 

■ 





— — - — 

-mr-m -mr 

— — — — — — 

-_ _1 H _1 H _1 


x 

X 
X 
























2-7 
2-7 

2-8 


6. 2 

a 2 

5,0 


8-1 

m 


20 
20 


8-4 


240 
240 


X 

X 

X 



40- Oscillator-am plifier ACA-10-AO.— a. Functioning of cir- 
cuit. — Electrically, this unit closely resembles the oscillator-amplifier 
section of the Lon-Ga-Tone automatic keyer. As shown in figure 
35> ¥1 is the oscillator. Tubes V2. V3, and V4 comprise a two-stage 
amplifier, with one section of V2 functioning as a phase inverter. No 
provision is made for internal keying. In installations in which this 
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Type 0N7 tube. 
Type flUiO tub*. 
Type 5UIQ tab*. 
U. l-^f, *00-v capacitor. 
lEMO-lO^ MO-v eapadtor. 
tt. i-tit t *00-V capAi iHsr. 

am- M r. «m-v cHiwiEcjr 
O.QOM 400- v Capadtor 
10-10-KHJ, 400- v capacitor 
0. l-ftt 100-t capacitor. 
O.O0QM, 40>v capacity. 
1B-10-HM, 4SO-V capacitor, 
lD-ltMO-^r. 4fl0*v wp&cLtor. 
iiMO-jift +S0-v oa pad tor. 
,-W.nnrMitirn, L r »- rwLsir* 
l p OOO-ohm P resistor, 
jVirii'Kuhn], Virw rceistor, 

e.ooo plus i,ooo aoooMiia. H-* 

reaiator. 



RS 

R9, R10 

Rll 

R12...... 

Ria„,.„ 



ft 15. 

ftlfl.^^, 
R17 



n ifl-- , , , P _ , , P . _ , „ 

flW-S. P. B. T 

PP. , 

Tl 



Tfi. 



PL 

RFC 10. 



SrOOQ-obnu Irw resistor, 
M r 000-obm F raalator . 
lOOpOOOohm. |^rw reaiator. 
6,OOO-0hm r J^-w raajator 
l00,flOUHilun p 
jw f 0Q0hqIu!1- &m ! 
350-ohro, IQ-w nviitor. 
J^-meKohm, ^rw restotor. 
5 r 000-ohm f 10-w rcsisEor. 
a6 p 00&*om p 30-w raalatcr. 
Gn-off switch. 
3 itfO-volt fuse. 

Phwet traiujftsrimr. manufacturer*? 

type No. LflPTMAO. 
Omimt trwwfonrwr, inanukc 

turer 1 ? Ljrpc No. JAtTJUAO. 
C.3-v, ^-ampere pilot lleht, mlnia- 

t U-ff' ^crcw bast. 



oscillator-amplifier is used, keying is performed automatically by a 
separate McElroy keyer, model G-813, or manually by students. 

h. Maintenance and repair, — If excessive hum is present in the out- 
put circuit, it indicates an unbalance in the output tubes V3 and V4. 
One or both tubes should be replaced. When the set is turned on, if 
the pilot lamp does not light, examine the red screw fuse located on 
the iviir of the chassis. Replace with standard S- ampere fuse if burned 
out. If not., unscrew the ruby reflector and replace the pilot lamp with 




86, — Front Ylew of ACA oecil I a:or amplifier, with protective 
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a 6.3-voIt, 0._5-ampere miniature base lamp. If the oscillations stop, 
examine the tubes for burned out filaments. Replace tube^ if necessary, 
with the type tube indicated on the socket A general front view of 
the oscillator-amplifier chassis is shown in figure 36 and an under view 
of the chassis in figure 37. 

6. Resistance and voltage vhart* — The following resistance and volt- 
age chart will be of assistance to the radio repairman in tracing trou- 
bles that develop in the AC A oscillator-ampHfier: 

RESISTANCE AND VOLTAGE CHART 

Measure direct voltage with 1,000 ohms per volt meter. 
Measure alternating voltage with 1,000 ohms per volt meter. 
Measure resistance with 0-50,000 and 0-5 megohm ohmmeter 
removed) . 

Direct Voltage (measured from ground)* 



Tube No. 


Tuba 
type 


Prong term] eats 


1 




3 


* 


5 


a 


? 


B 


VI 

» j 


GN7 





______ 


3 190 


_ 


— j 


* ISO 




*4 


V2 


6N7 







1 160 






a 160 




*4 





6L6G 







5 420 


J 300 








•23. 5 


V4 


6L6G 







M20 


2 300 


——————— 






* 23, 5 


V5 


5U4G 





M20 




' 360 




^360 




*42Q 



■Measured with all controls set at uero. 



Resist a nce (measured from ground)** 



Tube No. 


Tube 
type 


rroug terminals 






1 


4 


1 


6 


7 


8 


VI- 


6N7 








6 80M 


*7M 


8 350 


*80M 





s 1M 




6 NT 








M50M 


* 6M 


■500M 


<150M 





*3M 




6L6G 








«30M 


*25M 


e 106M 









V4__. 


8L6G 








*30M 


*25M 


S100M 







>250 


V5 


5U4G 





a 30M 


■mr — — — 


*70 


M _ m ^ - it 


*75 


_ _ _ _ 


*30M 



** |Y[ (inured wllb ail controls on full. 

Note.— ±10 per cent tolerances in all readings are permissible. 
■ 750-volt a-c stale. 4 30- volt d-c scale. 

1 750-Tolt &-c ScaJe, J 0-S0,000-o h m scale , 

' SOO-Tolt d-c scale. 1 t^fi-Diepohni scale. 
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VI Type 117N7GT tubo, 

V2. Y8___ Type UTZfiGT tube. 

Rl ^ . 40^me^ohm, 1-w resietor. 

E2 _. 3S 3 600-ohm, ^ w rerfator 4 

RS _. „ 0,1 megohm potentiometer. 

R4__ „„ 35,000 ohm, ^ w resistor. 

B5 ^OOO-oLni. ifrw resistor. 

CI, C£ 1 

C3i ^ |10-^. 200-v capacitor. 

CB . 20-juf. 20Ov capacitor. 

Cfl 0,(l6-|if h capacitor. 

PEC Type 023 ga& photoelectric celt 

RL ___„__„ ... Rflla?. Sigma No. KA, 

EL . Exciter Lamp, 15- Watt. 120- volt, intermediate base. 

SW Ltoe switch. 

41. Automatic keyer, McElroy model Gr— 813. — a. Functioning 
of circuit, — The electrical circuit of this keyer is shown in figure 33, 
Although the unit actually employs only three tubes, these are of the 
multielement type, and the individual sections are separated in the 
diagram for the sake of clarity, VI, a type 117N7GT, which consists 
of a tetrode and a diode in the same envelope, is split up as Via for the 
tetrode and Vlb for the diode. Note especially that the plate of Vlb is 
Internally connected to one side of the heater. V2 and V3 are 117Z6GT 
full-wave rectifiers. The sections of V2 are used separately (as indi- 
cated by V2a and V2b, while the sections of V3 are paralleled to form 
a single half -wave rectifier element The tetrode Via acts as a single 
high-gain amplifier stage for the photoelectric cell PEC T and operates 
the relay connected in its plate circuit. Plate and screen voltages for 
Vla t and also heater current for the entire tube VI, are furnished by 
V2 and V3 in a conventional (< transformer! ess" voltage-doubling cir- 
cuit Closing the switch SW actuates the entire keying unit. 

b. Mainten&thce tmd repair. — Clean the aperture in the aperture 
bar thoroughly at least once a day. Dust collecting therein will mate- 
rially interfere with proper keying. The photoelectric cell, particu- 
larly that portion directly under the aperture bar, must also be free 
from dust. Whenever needed, clean the contacts of the relay by 
drawing a strip of bond paper, previously dipped in carbon tetra- 
chloride, through the space between contacts. Adjustment of this 
relay should be accomplished only by an experienced instrument re- 
pairman. About once a week place 1 drop of light oil {typewriter 
or sewing machine oil) in the oil hole located at the top of the rewind. 
If the exciter lamp bums out replace with a 120- volt 15- watt clear 
glass, intermediate screw-in base lamp. The photoelectric cell should 
remain serviceable for very extended periods. The units must be re- 
moved from service to effect replacement of this tube. If copies of 
tapes should tear ? always make the necessary splice at a section of the 



59 



CttiittinVi* Original from 

lyV^UUglL UNIVERSITY OF CALIFORNIA 



TM 11-432 

41 SIGNAL CORPS 




TM 11-432 

CODE PRACTICE) EQUIPMENT 41-43 



VI ... Type 11TN7GT tube. 

V2, Type 117Z60T tube. 

V4_ Type 1A7QT tabu. 

PEC Type E23 photoelectric cell. 

Bl- , 40-megriunt 1-w resistor 

R2 35,000-ohm, ^i-w res Lb tor. 

0.1 -megohm potentiometer. 
33,000-olmL, resistor. 
2G,000-ohm, %w resistor, 
30-ohm, resistor, 
R7 r R8 — 5,000-otufl, resUtor + 




R0 

R10_— 
CI, C2_. 







7,000-oani, tyw resistor, 
0,1 -megohm potentiometer. 
10-^f T 200- v capacitor. 



— ... 40- M f, 200- v capacitor. 
lD-y, t- 200- V capacitor. 
20- M t, 2O0-T capacitor, 
O.OG-^f, capacitor. 
20->t, 20O-V capacitor. 

0.01- M f p 200-v capacitor. 
0.02^f a 200-T capacitor. 
0.1 ^f, 200-t capacitor. 

RI> Relay, guardian No. 27208, 

XK External kejring contacts, 

Tl Output trios former. 

J — Single open circuit Jack, 

HW „- Line ■ witch. 

EL Exciter lamp. 15-watt, 110- 




A general view of this keyer, with Its associated tape puller, appears as figure 40. 

top inked line. If a small clear space remains after the splice has been 
made, make I be line continuous by using black ink or even a soft lead 
pencil. 

42* Automatic keyer, McElroy model G-813, modified, — a. 

FvmitiOTfflip of circuit This unit differs from the model G-^818 de- 
scribed in paragraph 41 in that it includes a tone source which is 
keyed by the automatic keyer. The complete circuit is shown in 
figure 39. Tube VI is a 117N7GT, and V2 and V3 are both type 
117Z6GT. These are split up into their constituent elements as Via, 
Vlb ? V2a, V2b, and V3, and function exactly as indicated for the 
model G-813 in paragraph 41. The 1A7GT operates somewhat in 
the manner of a dynatron oscillator, the frequency of oscillation being 
controlled by the variable resistor R10. The filament of this tube, 
which is intended normally for battery operation, is energized by 
direct current produced by the rectifier system of the unit. This 
filament is shown separately as V4h and is connected in series with 
the heater of VI, Because VI takes 75 milliamperes and V4h takes 
50 milliamperes, V4h is shunted by a small resistor B6 to equalize 
the current distribution in the circuit 

b. Maintenance and repair. — The same data given for the model 
G-81S should be observed for the G-S13, modified. However, the 
relay used in the latter unit does not require adjustment Also, it is 
advisable to provide spare oscillator tubes, as the filament life may be 
expected to 
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43* Recorder, McElroy model RRD-900 or R-900.— a. Func- 
' Honing of eirouit-^-Figure 41 shows the complete schematic diagram 
of the instrument. The tetrode sections of the type 117N7GT tubes, 
marked Via and V2a t are connected to form a conventional push-pull 
amplifier stage. Plate voltage is furnished by a voitage-doubler 
system similar to that employed in the McElroy automatic keyers. 
The diode sections of the type 117K7GT tubes, marked Vlb and V2b, 
are part of this power circuit. Y3a and V3b are the two diode sec- 
tions of the type 117Z6GT tube. 

The keyed tone signal to be recorded is led into the amplifier at 
the input posts. The amplified output of T2 is rectified by a full- 
wave, dry-disk rectifier, and the pulsating direct current from the 
latter actuates the moving coil element The latter corresponds to 
the voice coil of a loudspeaker. To it is attached the ink-bearing 
stylus, which moves down and across the paper tape in accordance 
with the keying and the constant pull of the take-up motor. 

6, Makitenarwe and repair. — Practically the only routine mainte- 
nance on this unit consists in maintaining a smooth, even flow of ink to 
the recording stylus. A cleaner wire for the stylus and inkwell 
outlet accompanies each unit as does a replacement ink hose. The 
stylus should be left solidly against the tape when the recorder is 
not in use, and the inkwell should be set in its lowest position. After 
inoperative periods of an hour or longer, the stylus may require 
cleaning as indicated in paragraph 32. Once a week, the inkwell 
and ink hose should be removed from the unit and thoroughly 
cleaned with water. Infrequently, an overnight soaking of the hose 
is desirable* A gentle milking action will force water through the 
hose. Frequent dusting of this unit is necessary, as the blank tape 
in feeding through it leaves an accumulation of paper lint. Two 
views of the recorder are shown in figures 42 and 43, 
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Kiucthb 42, — Cloac-up end view of MeElror reeordpr. (Once various adJuatmpntB have been 
made, unit will operate for lung periods without requiring u tt«ti lJciil. i 
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44. Tape puller, McELroy model CTP-1300, — a. Functioning 
of oirouiL — The connections of the tape puller are very simple and 
are given in figure 44. 




! to Vac 



Armature 



BWl _ . Line switch. 

SW2____ ______ ___ — , — . . _ Speed-control switch 

Cl. C'2 , , 200-t capacitor*, 

El____ , — ~ - aoO-ohm, *K)-w potentiometer 

Fiucsb 44.^Wtrl-g ^ MeElror Up* puller. 

Not all models of this tape puller have the speed control switch SW2. 
In units in which it is not used, the circuit is equivalent to one 
with the switch closed. The motor operates as a hybrid shunt type 
with the armature excitation depending on the voltage drop between 
the arm of the potentiometer and the junction point of the armature 
and the field. When switch SW2 is open (corresponding to the for- 
ward position mentioned in paragraph 286 (2) ) the motor operates as 
a conventional series type, and Rl acts merely as a series rheostat. 

b. Maintenance and repair. — Once a day place 1 drop of light 
machine oil in the oil hole on the take-up spindle and in the oil duct 
leading to the puller wheel bearing. The entrance to the latter duct 
is located on top of the unit directly above the puller wheel* 

45* Switchboard BD-57. — a. Functioning of circuit* — The cir- 
cuit diagram of the switchboard BD-57, which is part of code prac- 
tice equipment EE-81> appears as figure 45, A front view of the 
board with the cords exposed is given as figure 46. 

The motor alternator mounted in the switchboard is not used in 
modern installations of code practice equipment. If the board is 
employed as issued, the master key terminals are short-circuited, 
and keyed or steady tone from an external source is fed to the ter- 
minals marked AUXILIARY. When the auxiliary plug (red cord) 
is inserted in the jack marked AUXILIARY, this tone signal goes 
through the primaries of the twenty-one individual transformers, 
which are connected in series. The secondary of each transformer 
is isolated by means of a plug. Tracing out the circuit at any trans- 
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former, it will be seen that secondary terminal 4 is connected to the 
tip only of the plug. Therefore, it is necessary to insert the plug 
into the corresponding "student* jack directly above it, in order 




Fig l" uk 46, — Ku-llolibuttrd f!l>-!>7 avt up for operation with cords exposed* 

for the tone signal to appear in the earphones of the connected 
si in lent position. If I he tone N keyed, the .student keeps his key 

closed. If the tone is steady, the student can open his key and 
practice sending to himself. The instructor can listen in by plugging 
the "instructor" plug (white cord) into any of the "supervisory" 
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jacks along the top of the board, at the same time closing the switch 
on his key. Each of these jacks is in series with the "student** jack 
under it* When steady tone is supplied, simulated nets can be set 
up for groups of students by interchanging their black cords, exactly 
in the manner described for the BD-57-A. With any type of oper- 
ation the potentiometer continues to act as a volume control on the 
input signals. 

0, Maintenance and repair. — Very little trouble develops with this 
board, as the parts are rugged and are subjected to very little strain, 
either mechanical or electrical. Cords and plugs may wear out after 
long service but are readily repaired or replaced. The main items to 
watch are the transformers. Because of their series connection, the 
entire board will go dead if only one primary becomes open. The 
faulty unit can be identified quickly with the aid of an ohmmeter or 
a simple continuity tester consisting of a headset in series with a dry 
cell and a pair of test prods. 

46. Switchboard BD-57-A. — a. Functioning of circuit.— The 
complete schematic diagram of this board is shown as figure 47. 
Comparison of this diagram with figure 46 reveals several important 
improvements. There are three rows of jacks instead of two, per- 
mitting much greater flexibility of student circuit arrangement. 
The transformer primaries are still in series, but they are connected 
only to steady tone (through the AUX SWBD TONE posts) for 
purposes of hand keying by students and simulated net operation. 
This tone is available at all student positions when the plugs are not 
in any of the jacks. Tracing through the circuit of any transformer 
and its associated jacks, it will be seen that the secondary terminal Z 
goes to one side of the student position through the tip and inner 
contacts of the bottom jack, which are closed when the jack is idle. 
Terminal 4 goes back to the other side of the student position through 
the two upper jacks in series. Note particularly that the frames 
of the bottom and middle jacks are not connected at all. One student 
can be fed keyed signals of any desired speed if his black cord is 
inserted in his middle jack, and if the auxiliary cord connected to 
the proper keyer is inserted in the top jack. The resultant circuit 
is a simple series one, with the transformer entirely out of action. 
Students can be connected in series for keyed signals by cross-connect- 
ing plugs in the middle jacks, just as they can be cross-connected for 
local net operation by means of the plugs and the lower jacks, 

o. Maintenance and repair t — See paragraph 456. 
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47- Becord player, Columbia model P, — a. Functioning of cir- 
cuit* — This? record player is a very simple unit, consisting merely of 
a turntable, a crystal pickup, a one- tube amplifier, and a 6-inch per- 
manent magnet looker. The circuit b shown in figure 48. 




AOO-ohm, 10-w rector. CI capacitor, 

K4_ „ liiO ohm, 1-w resistor C2 f 20^ r capacitor, 

R5_ - 2.000-ohm, ^4 w reeiiitar. O* 0.0^ p j capm?ltor. 



FlOUtE 4S t — Circuit diagram of record flayer, Columbia model t\ 

I he 70L7GT tube js a combination diode-tetrode, the diode section 
functioning as a ha If- wave rectifier to furnish plate and screen voltage 
for the tetrode amplifier. 

b. Mahtfpiiftm?4 and repair. — The simplicity of this unit, makes it 
practically foolproof. About the only part likely to require replace- 
ment is the tube. This is mounted on a small subpanel under the 
turntable deck. Access to it is hat] by removing the Phillips head 
screws that hold flic latter in position. The motor is of the self- 
starting type, II requires no lubrication. 
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Appendix I 

CHANGES IN SWITCHBOARDS BD-57 AND BD-W-A 

1. Improving switchboard BD— 57. — As mentioned in para- 
graph 17ft, the switchboard BD-57, as issued, does not meet the re- 
quirements of modern installations of code practice equipment. 
However, if training or other funds are available for the purchase 
of 20 inexpensive single closed circuit telephone jacks, the board 
can be made the equivalent of the newer BIWff-A by a competent 
radio repairman. The extra jacks are added in a row under the 
present row marked STUDENT JACKS, and the wiring is changed 
to conform to that of the switchboard BD-57-A, as given in figure 
47. To allow the connection of more than one keyer, the single red 
AUXILIARY cord can be supplemented by extra cords fitted with 
two-connection plugs. If regular patching cords are not available, 
standard radio plugs and ordinary flexible lamp cord will be found 
perfectly satisfactory. Extra terminals should be provided on the 
back of the board for these cords to facilitate connection to the auto- 
matic keyers. An alternative arrangement is the use of a separate 
patching board, described in the following paragraph. 

2, Patching board for switchboard BD-57-A.— Code practice 
equipment set up as indicated in figures 5 and 9 will operate quite 
satisfactorily. However, the use of an extra patching board, con- 
taining volume controls for each keying circuit, has been found very 
convenient. As shown in figure 49, the outputs from the various 
keyers terminate across the ends of 1,000-ohm potentiometers, instead 
of at the auxiliary tone cords of the switchboard itself. A single 
open circuit jack is connected across the arm and one end of each 
potentiometer. Patching cords, consisting of short lengths of flexible 
wire with a two-connector phone plug at each end, provide a quick 
means of transferring the tone signals at any particular keyer jack 
to any student position. The potentiometers serve a double purpose ; 

a. They allow the signal volume in the students headsets to be 
adjusted to a comfortable level, or to a low level to simulate poor 
receiving conditions: 

With the entire resistance connected permanently to the keyer 
output circuits, a constant load is maintained on the keyers, and the 

73 



v i ^ <~r*r*nlr» Original from 

JigrtizGd by VjUUglt UNIVERSITY OF CALIFORNIA 



TM 11^32 
a 



SIGNAL CORPS 



signals in one switchboard circuit will not change noticeably if changes 
are made in another switchboard to which the same signals are being 
With this set-up, the six auxiliary tone cords on the 




are not required j in fact, if these cords are removed and the remaining 
free ends fitted with phone plugs, they make excellent patching cords. 
Another arrangement is the direct connection of the auxiliary cords 
to the arm and one end of each potentiometer. While this set-up is 
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not quite as flexible as the use of full patching cords > it is adequate 
for small installations where the number of available keyers is limited. 
The number of jacks and potentiometers to be provided on the patch- 
ing board will depend on the size of the school. Figure 50 shows a 




FiGL'KE fpO. — Switchboard BD-S7-A with patching board on top. 



20-position board mounted on top of a BD-57-A in a large school. 
This provides outlets for all 15 of the master tapes supplied for the 
automatic keyers, the fixed tone source for local keying, and for signals 
from several radio receivers. An average of 12 positions is sufficient 
for most schools. It will be seen from figure 50 that the patching 
board has been made to match the switchboard in width and depth and 
general appearance. The front panel may be bakelite, hard rubber, 
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any of the "pressed wood** boards, or even plywood, as insulation is 
not particularly a problem. The box is made from scrap shelving. 
This illustration also shows how the cabled leads are brought into the 
boards. A hook for the patching cords is provided on the right end of 
the mounting bracket. 

3. Monitoring board* — Another convenience in a school using a 
large number of automatic keyers is a monitoring board. As shown 
in figure 61, this consists siiapJy of several row, of single open circuit 
jacks. Each jack is connected to the output terminals of a keyer, 
paralleling the leads that go to the switchboard or the patching board. 
The monitoring operator is thus able to check the output of all the 
keyers from one position in a very short time. Directly above the 
monitoring board shown in figure 52 are two small permanent magnet 
loudspeakers, mounted in the wall. These have cords and plugs at- 
tached, and either can be left plugged into the jack representing any 
keyer when the operator wants to make a continuous check on a tape, 
while he is doing other work around the keyer room. As in the case 
of the patching board, this monitoring board can use bakelite, hard 
rubber, pressed wood or plywood for its panel. 




Figeeb 51, — Monitoring board used Lb connection with automatic kejen. 
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MATERIAL CARRIED ON MASTER TAPES 

The material carried on the 15 master tapes furnished for the code 
practice equipment described in this manual is published herewith as 
an aid to instructors. It should be noted that random errors may 
occur in the tapes. 

Tape No. 1 — W characters per minute 

{Receiving lesson I, TM 1 1-454) 
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f" nrin |o Original from 

i y V.t I >U£ 1 1 UNIVERSITY OF CALIFORNIA 




i 



A L THU POMTE DL SMT WOE S X THBUW ZOXIC TUELX Q P 9 I X Z T RMK BPftlR MS I WL 

ALGIT T IJ Z R O 13587 Z A I QB PRlWS ZIVBC OFQlVMlROW NONES A I ME S GEFQZ 

ICUTY VI SIX N I OWZ QP90T EIPQZ I R V EX P ZXB N MN P O Q R V E MP TYRIE FXIZO 

WQRVP XI ALE AS CMY 87651 IRTQO PZXGI MP NO S ZEATP YAMS O QFWXM YRtJ A V 

IRABU BBZIB MIOOB VDXSO OHBKP FQXET EMI E Z PTWPZ AXCRQ QTJMOTJ EUIRY 

1 3 5 7 9 IHTGM NBMV I I 8 L X I QP ZXY I YHGM N0R I Z P QRV E IMP L YMAXZ T YEXP 

AWQIO HRMLV TPOVM RVQPO 04730 I MX Q P WX ONA PXINE WHY AR TYEXF A WQH G 

HRMLV TPOVM RVQPO 84720 I MXP ft ftWXON N I XP E YAWHB Y C OMN C RA C T I YWOX 

ZTQPZ AXIFE QFOWI ERYTA LSKDJ FHCJZM MXN C ft RASTP TJTONQ HO RMO FQRWS 

TYZXL LMHYU UMNOG QOX I X ZAZIE F O HMD 10 3 2 WH I XZ ABPHU GTJH I L WZX6 A ffi 

I LLXT YEIBL XIXLW PQOSL I ELMS NXIOQ E OWLX TE QTJM WHO- I W S OXL A YSOEL § 

HGUEI N 8 I WL ZEXOC COlES AND IE THBOG E MP V S ZIPIS RPSIX SOGHU ELNSI > 



00 WL ZHX OXCOE E BAND INTRO Q I MP IT ZAEPI SBP8I Z A L T H HRPOM TBOLB MT WO E 

SITES TJWZ OX I C XR 3 LXQPS IXZRT MN B P Q I RN SI WLAAI TUZBO 17362 Z A I PR 8 

IWSZV BCPPQ IVMRO WNGNW S A I ME ftSFftX UTYVI SLXNI OWZQP SOTIB PftZIR *J 

HTXFZ X B N MO PQRVE NPTYR IBTXZ Y AMP Q WXMYR UAV1R A BUB E ZXVMI OQRVD V 

XSOHB MOP QR WSTYZ XLMHY TJMN O Q ft P ZAP ORMWH PUOHI LWZXG AISLI TXIBZ 

67325 YOSHQ ELUNS IWZZH X O C A N DIETB OQ 1MB US ZEP I SUEZ SOGKI HUN B I 

WL ZHX P MO T R LD SMT WO SEX TEBXZ VBOCP QVIBM OWNSI IBQSP ZWSTX Y MT P ft 

12089 XLSNI OXQYX PMI YW TTAZOX MPTPQ ODIGT NMWXU QFOSA YEISB IYZPN 

TWSYE (J Z COT QWMNO BWPftX LUQXF NTJQWH WIGSO ZLAYS A P DWT ZOTQB 47301 

I T B ft W BWLUM WO- Z A D T WE X D TJRGNL Z HMO R LDXWH V OMR Z B O ART P LWQR BTCOY 

ABOYX FftlES BIYUP IEQZX ISXLW ITJWEH GRSRP Z A MB A FftOWK L HMO O PURMZ 

ftEPWZ ARMftY OARftW BVNMR A IWQP AFXCB ZBAIP EXYUW 09873 RftPTD OEKAS 

ZXSTO CEUIP ZHNOV URWPft ABWLT7 PATBN RSYPI SOUftP LTJOML NOVXZ XRTMP 

OAHYW PIftZR LBPWW SBZZX PRWIB ULftOH X RMO L BRHNP WBZZX B C O I XT I AGVY 

YHWQP LMNPO 6620 6 PZBAM EROLK KPYOT7 ME TO L ZCPOK HNMWX P LWT V Z P X I Y 

SPIRT WBTLZ NKEIB NX I WL HDUBK SUHYF XORDS C ITHD LAOTY NAEWft PUD JB 



GRBOV JDEWQ NASIT JEIGZ FOPTS BOVBI MASFL JDYEU BDZAJ KTEEU KDHBU 

USTTE O JGKD XIYBA VOUB S C JLOD Z KUWE QUTBX M TT R 6 A 76 4 30 U I T Y R L I H ft W 

ZFODT 9LPEX NIIEU TJIDB XTHFS NSEDG S I H I 9 EEWQF JUTES 9 1 5 3 8 DTR6A 

MLFBY TWEIV T V V D E CYPLD BALSA WVVPY UGZAP WNATTR ELUM8 RKTJQV TYXZ J 

YSAOI UVXTF I DWKL OFEEL FASDft LTDQP KN TAX JDTRE HAWftE GVIYW FMWF I 

DCOXT SAWQL AWE B T ZSTVP XFBIE CDEET 9 17 VB LAS BTUII XWNMT NJILQ 

MHGRX WSDGK FJCBT ML IDS NTH I Y EREHT HBRBfi CHIDX SAMPV NELDQ BUEPA 

GOOLX NUT C A 7453 1 LOUIE BOETY NSIGA VGK I S HZAPT GAPSE JUSEW A P WE R 

HITZA X W ft F L FBI XW FMCIH LNA E ft GBOUD FPBBM FPYBU BXEBO CVCZQ 15360 

ULMSS VXKSE J DMT T CBSQfl WERTY UTOPL KJHGF DSAZX CVBXN MWBMN EHGBN ^ 

BGNLB HWOJ AHXFF LGFFV CUVJO WUKD C M E V N A A L CWN KKDUO 57390 TJLMSN g 

VXNST JOMTT QTZSI LUMUU EDA S D RXABW TXUBS GSPSA YVEGA TBPVB J I F L L M 

WPXEE WITLT PEBBT XVQAK AEYAS 6 19 8 TEWR A LWHQD MUO QN ETGYL XNNBN ^ 

JFBCA CMORS VIUDW S A Y V L ETpTS DASKN LNA WW L8NDK NUBLE JEBF J NDJEN £ 

OMDRH VHNLC ADWS J HJXSN TGBCV 50133 CNZXC LJftNB OAWGA CCATHNBMSWg 

ftJAST GKUJW VURSB X T Y WE WEBBV VNKCY HZADT WIXDS YBITA TANWH T C WED £ 

WASOWNNL8E BUVX A HNEZP DBJBM 1 1 46 8 WO J X Y TNOCP WGASA NVHET RXTDT H 

HW1SY TEBVF PYOLM AGXTJY HLNE J WWO J X TYCNJ WTNO C NTftVV RWG A S KTACU w 

NDWCV DWJOQ NOYWN Z L WD C 8 9 7 5 3 XWFTN JEUID CIOSI JEUIZ SOBWA OOEAE § 

VOUOL NEPZI LWftFV NM J IQ LTQZX OMOTA X Y T MB A MA T A A J RRW BNTBX VDPIW ^ 

SAVCL LZOJC FUCXZ TMNLQ OXSDM QWXAS OJATI BYVFA PWDAN LINYM 

BELLS YAWCL E A I 3 T TVSPL VSDGB BSJYK YHATI VAT MX TIBYD ZQELF 1 8 2 8 

OJJIE DOTJH SO UN A DIOQE SWMEW HABWD AYNOW DDPEJ QIDKO WCJOX VTEXN 

ftGNSV CLSBX SNLYL QBACV XFVAW LftMFV BBALN TJNDA BEXNL filJXfi TYWNB 

XOVTW 7 4 5 2 3 GDOWS NVJXT MPOAC QBMIN AAZIY ZABLft CNSXD XML MA IAWIN 

NVKTY dNOFM RAN WX HABSR NTNWC PATXD RUMBA DELXV CYKVS M I A B ft CLXZF 

MITFE MPRPS DE L CO OTLOS 69710 RlftPB NMRTZ XISPQ XLEUT CIXOZ WUBHT 

WSEOW TMSLD R MO F T RHTLA S ENON TMB IMVIftPO CBVIZ SWIRP OQIAZ 76541 

PBZUT UCLA LWISN OPPNMNBXZP X E WB I XftHIE TOSPQ ZWOIN XLSIV YTUCU 

AQFOG SLMIA SONPM IGXZF OftYBI 1 5578 YMC SA ELAIX FVBPft OXIXT EIDTT 

P ME V E TEXQP PMHRG GBXDV BQOIM VXZEB URZRI FVURY MXWP ft OSAMY PTABZ 

DTCZft ISLXI IVMBN MGYHA TRlGH tt Q MTT G UAVXZ ZPWTQ X E I ME OPftVR MV OPT 

Note.— On UpGS N«, 9 to 12, Inclusive, some of the recordings terminate before tbe end of ibe material siven b«&ln. The material on tbe tap* ia continuous as el van herein 
to tbe point where tba tape ends. 



Tape No. 9- -60 characters per minute 



(Tactical traffic, 12 words per minute) 
WZ 1 V WX3 N B 1 P Q B 19 NINTH BT 

N R 1 C D MHNBT NJIUY MBHGT NNBOP &FI1TY MNVX8 WBIPT IFBTY 
MNSXT TIWPQ MA NT P MNTOC VCPQW PI OWX MNOPQ QPOWT 102P II II 

W21 V WX3 NB2 GR21 NINTH BT r ' 

NPR3 CD MPOBT IOEQF UN OWL KKTQPA STHGO DHGST IEMHS 7MTOZ 
MAICV BCP&R ONTOZ MNTAS LDDAP SHIES OTILM BOMTE NATMA ZXMVY 
105P II II 

WZ1 V WX3 NB3 OB14 NINTH BT 

NB5 CD MNTPB AUDD KLKKL O P QWT BDHNG HENS A SLTIO NBPAD 
NOBMD SNDPQ WIBSE 10SF II II 

^ WZ 1 V WX3 NB4Y P OR 12 NINTH BT 

O INFANTRY TROOPS ENCAMPED ON OUR LEFT FLANK MA CHINE GUNS NECE BS ART 
EXECUTE 110P II II 

WZ1 V WXa NB5 I I W21 V XL? O RSI NINTH BT 

N&8 DFCT1 NHTY ME Q E MAMS KJHT HJNH HNMK ZXSE BEQP 
MNIP QWEC XZ7Q HTJIN QWPY TJNBY MNftP EXCV MN P Y SHIE 
116P I I I I 

WZ 1 V WX3 NR6 P QB34 NINTH BT 

N BS C D TOP SOPBT BIPAT POIRE PTIAT XCPTT U I MN P QPBIY 
MAOEO VC OPT aPBUM XOZBV PUWTT MEPTO Q P E I T MA NT I ATTTIK DLKEB 
MATNA BMTYT7 CVZX8 118P II II 

WZ1 V WX3 NET NITE OR18 NINTH BT 

NB10 CD SPRIT MENTI SHTIP NMJRU ftWPOJ NBVER EIPQI ME T I P 
NJTYT7 NHQZX A S WE P PONMO 8SLKU OUT YE WPOWX 119P II II 



WZ1 V WX3 NB8 T P &R25 NINTH BT 

NR13 CD O ME R C WZAST ME OTO HGNBW QPOUK FHTtU K J MK T £ I N JT T 

MN ZXE WTS QF QP ZMA L A QPM M8KLD KNHGtJ N J GUT NOSER E I PTE HBNTO 

NSOEP NAOEP QYUBS TMA T E llBF II II 

WZI V WX3 NBO Y P GR18 1ST I NTH BT 

NR16 CD MU TIE HGBNI WESDK HNXCE OJUIO MNHSW WBTYU NOQPU 
MAPTD APBTM NQWUR MAP TE SDHEI1S1P II II 

WZI V WX3 NINTH BT 

NB13 CD EN FQB MABST I NEAU RTTUN A QWP O MNK I T TTHBG ZXSOP 

N JFEB NCXVB ftWCVY E I MX T APKLD HQTYD TYDKR AIOHT NBVZX 12 &P I 

WZI V WX3 NRI1 G Y O GH19 NINTH BT 

NH15 CD MNOPQ QFLAN EYQHB QIJ HX ZAQWE RTNQB EFQPE E I MB V 
NQQBK KLTOX XOMTE MADVO DSSHB DDIRT NDITE QWURP 127P II. II 

WZI V WX3 NRI2 F &R23 NINTH BT 
MNB18 CD MENTP EPEID NOWBS EIMVS OPWEP NCOS G SGOHT TMWTA 

MAPBT ZXVYP SNDAL DIECT MX C V P PQMDT EIDMG QPODK AMDEP A8SPL 
NDPQTJ UB8PT I3SP II II 

WZ 1 V WX3 NBI3 II WZI V DOB NITE GR14 NINTH BT 

NB18 CD NB I OR D E OGU WP ETA DSAFR SIVCP EIPET UEIMS NAPET 
MANDO NAPRO NEOPft 128P II II 

WZI V WX3 NR14 O P OR7 NINTH BT 

ENEMY CAVALRY ROUTED DRIVE SUCCESSFUL HERE 131 P II II 
WZI V WX3 NR10 P GR27 NINTH BT 

NR19 CD ME NT I AONER NAPRQ MTOPR &HTMH EOTPE FQIRT MEOTP 

MN T Z X WOTHD OHXLD AKDLS DNWOJ JKXLD DAL SN EPMTU MSOLK GHTYR 

MAT IR MSOET XFHPQ S ORMH DMSTX S T A MX 134P II II 



Tape No. S— Continued 

WZ 1 WZ1 V WX3 WX3 NR19 NRlfl F F QR21 GR21 NINTH NINTH BT BT 
NR21 NR21 CD CD GIESS QJ ESS MS PEG MS PRO QPWKB QPWEB EIRMT E I EMT 
OWDHT OWBHT WWMKJ WWMKJ & J LET S J LIT APR JT L APR JL NDE MT NDEMT 
TMASS TMASS S LEER S LEER MT EM J MTEMJ JELQF JELQF DMT E J DMTRJ 
E L S T S X L S T S ISLES ISLES NDJDE N D J D E SLTSE SLTSE 134 P 134 P V A V A 
II II 

WZ 1 V WX3 NR17 NITE GR20 NINTH BT 

NR22 CD EIGHT MSFET SHBDE SGTIM SOEPE MAXNV OTOMD SOFEM 

DM S TE SPETD EANEI SNDIT A J DEM DET I O BKDKT 9KDLS EIBTY 13&P I I 

WZ 1 V WX3 NR1S T XD1 V WX3 G N I TE GR31 NINTH BT 
NR26 DFCTl E I MG HOLD HARS DEMO DMSI E I HN SLNS SLPR 
MSJD SPEI XNOX MS TO ftPRMMAPE XMVN QWOP SLPN SPMN 
NPEM DOWF WORU STON SNDF ASEN QPRY TSLT MADT PEEN 
139P II II 

WZ 1 V WX3 N R 19 GR20 NINTH BT 

KR27 CD MSTOP NSORI NXPET SORMN VCIEI SMSOP NDOEN SPARN 

MAFXG YUROG HJIFC VOTAL COMPT MSPTS SORIE SJHND DNOTC 142P II 

W2 1 V WX3 HI TE GR 19 NINTH BT 

N R 29 CD DOPSX SRlDH 1RNXD LKSRW QPRYR UMONZ WOELX SIRNS 
NDGE I ZDCIP DNIPD FESNP DNSIP EIGHN SITEM146P II II 

W21 WZ1 V WX3 WX3 NR21 NR21 F F GR19 GR1B NINTH NINTH BT BT 
NR31 NR31 CD C D S F EUM S F EUM T I MS X TIMSX SIOXK SI OXK DEAPL DEAPL 
BNDOP SNDOP QPRUR QFRUR THSMD THSMD MADND MADND MSNDL MSNDL 
SNDIP SNDIP 8KSKL fiMDEL NB I SL NDISL EYRT7S EYRU8 NSMHD NSMHD 
SMDAL SMDAL DOPQU DQPGU 147P 147P VA 7A II II 

WZ 1 V WX3 NR22 O GR12 NINTH BT 

LOST HILL TWO SIX SUFFERING HEAVY LOSSES NEED SUPPLIES AND 
AMMUNITION 151P II II 



WZ1 V WX3 NR23 P &R23 Kl NTH B T 

NR34 CD BNDIN SIFEI 8MNDP XDCVC I DMS L MDTRC DPBIT MSTND 
JOHTY DKJFU AKNCV AWE B D MB NB J HQFST DTBCV EIHDE SLNDI XCZWE 
DPS IT tJRYUN I53P II II 

WZI V WX3 NR24 G NITE &R&1 K 1 NTH BT 

NR2& CD SDDJK 8NDEL EIMXl 9 B OHT KCMEW WOPKD NMLPA NVBEQ 
MDNFE UOYJK LDGBV SMEMT TUHfl T MXOME &WADK L J TTTB HDNBX TYTTNB 
155F II II 

WZI V WX3 KB35 T XD5 V WX3 N I T E QR29 NINTH BT 

NR41 CD DKUH MN H T I MNYKS E TJ T T H NBVFQ B TJ I MK 8 I IHD SMDHI 

MN D J H S MI D I TNDD8 NDIEY MSJDE SJDIP TJTYQV BDOI I 16SP II II 

WZI V WX3 NE29 Y P GE20 NINTH BT 

NR43 CD MB JUT NS ITT BME6L DKITH SKSLK DNTIX BMDKT SK JNC 

MSPEI QPEIB M8NBK SETYU M8NEF E I MX L XCNDK D I LET MSKSY 159P II 'II 
WZI V WX3 NR27 ORIS NINTH BT 

NR45 CD MSKLS XL IHT KDNfiK D R XT T H SEE I D MI J TK S L I TH XFKMC 
MSITH SLPXF QURYT S KMDO 159F II II 

WZI V WX3 NR28 P OR 19 NINTH BT 

NR49 DFCT1 E I MB SIMG NJDN DKPE MD J S NXOB I P Q I MBMX 
MDN S S MD P QPIE MS ND M S KD MEKT IENT N JUT 202 P II II 

WZI WZI V WX3 WX3 NR29 NR20 P P NITE NITE GRS3 OR22 NINTH NINTH BT BT 
NRftl NR51 CD CDMSIRDMSIRD IP8JK IPSJTK STHNB B THNB D I S MB BIS MD I8MDI 
I S MD I 

T IME L TIMEL 3 MX 6 P SMXSP MBOED MSOEB MBNDX MSNDX VICEO VICEO BNXCP 
SNXOP 

QURYT QTTRYT MX DIP MXDKP DHXPE DMXPE XEHZ D XHIZD ELJEL ELJEL DISND 
DISNS 

ADJEP ADJEP DI SXH D I SXH 203P 203P VAVA II II 



+ 



Tape No. £— Continued 



WZ1 V WX3 NR30 GRIG NINTH BT 

NR53 CD UIKLO FWSDX ZAQSW J FHGY DHFGT COFTE KFHQJ 
GGBCN ETBTF WXAD S GTYFH HVQ8K 204F II II 



Tape No. 10 — 60 characters per minute 



(Tacticat traffic, 12 words per minute) 



FQ1 V XL7 NR1 G Q GRlB EIGHTH BT 

NBll CD OWTRI UONHV JKLBA NCE1T UBZX8 QMNCB HLKDF NJOFQ 
HAYTO SPOIL NTT G E QUOET QHKDA EBTQP SUITS U2F II II 

F Ql V XL7 KB3 GR12 EIGHTH BT 

MORALE OF THE MEN L OWE BED CONSIDERABLY BY ENEMY ATTACKS FROM 
AIR 114F II II 

52 F Q 1 V XL7 NB3 O GR25 E I GHTH B T 

NRSt CD QA2XC RFVBN XT J ML P OEMKS YOVCZ E9ZAQ WSXDR TOBHU 

I JNHY TFCDE WAQWA BFTYG V J K I O PLUS YGFDS QASDF QWSDC RTGHB 

MN HOE B VFDW ASCVT J UNHV 11SP II II 

F Ql V XL7 N H4 F GR9 E I GHTH B T 

ENEMY TANKS THIS SECTION HAZARDOBOUS FOOTS OLD I IBS HELPLESS 

AGAINST 
HOP II II 

F Ql V XL 7 NB6 T FU1 V XL7 Y G R 19 EIGHTH BT 

NR31 CD QOWOW UNIEL UI BYT SIELV NVMZK S I TUB fllQPY DJITY 
MSITL SLITR BITHB NBYEI 8 LAPQ NGYTJ SLEYT SKI TT 121F II II 

FQ1 V XL 7 NB6 G OR 22 EIGHTH BT 

NB41 CD DFHJU SIBLB XI OUT B C J X MKT BE ISBVG BNFGH NMJUI 

MB B ZXC VB HGFDS UIYBV NTRED ME J TO VFDSI OP I UN MJBVC HYDRO 

VH JUT 120 F II II 



FQ1 V XL7 NR7 QB17 EIGHTH BT 
NR&l CD INCJfl IKOHG MOBSZ OJGVC BFWAM OIUXS B R J K I MHTBP &STYN 
MS Li I NJRFfi BEYTO EIEXC NJWAS 127P II II 

FQ1 V XL? NEB GR19 EIGHTH BT 

NE61 CD NIEYT MCJAL CENGS PZIET CIESL WHTBA VHAKL I NT T 
KUYHS OALE IITCK S OGB A NJIET MJARY KEWAA NINTP 129F II II 

FQ1 V X L 7 NRG O GR16 EIGHTH BT 

NE71 CD QFALZ MALQP IEURY R I O E R NAITO EOT I E EELSB NUTHE 
TOUTY H JDZN JSOTU 3LIET NKELT 132F II II 

FQ1 V X L 7 NR10 GRfifr EIGHTH BT 

NR81 CD WORIO SSELT ISO TU SOELT SLETU SLEIT ALSIE SLEIT 
TIEXL EOTHR E I LZX NNELE ELTIT DEFJG DLLS Y KEE I T GHTT7E DKWMZ 
EEOUU J JAKE LELTI UTYBW 134F I I I I 

FQ1 FQ1 V V XL7KL7 WRll NRH F F NITE NITE GR19 OE19 EIGHTH EIGHTH BT 
B T 

NR&l NR91 CD CD OLIETT OLIKU JHYTG JHYTG FREDS FREDS WA QWA WAQWA 
A Z S X D A Z X S D 

CFVGB CFVGB HNJMK HN J ME LPOLP LPOLP QWE A S QWE A S RTYFD RTYFD 
U I OHG IT I OHG 

OPLKJ OPLKJ ZXCFG ZXCFG VBNH J VBNHJ MX LOP MKLOP YGUJH YGTTJH 135P 
135F 

VA VA 

FQ1 V X I* 7 NE13 O GR17 EIGHTH BT 

KRI2 CD QWOET EILTO EOTJS UNB5 VHE VG TFCDR EDCFR OLIKT 
O F QWZ ITUEI ESMTU EOT XTR KDLEN I IKEO 137P II II 

FQ1 V X L 7 NE19 G GR21 EIGHTH BT 

NR72 OD tTIBOE PPIOT OSITY RONCL ZSLAO OLEHI ROQI R APZOD 
SOTYF LXIYT SOTLB ELUTY 9ITYQ LSI TY OTOWI SLFEY TUQFE GHSKL 
155P II II 



Taps No. 10 — Continued 



Ffcl V XL7 NR20 T POO V XL? P OE16 EIGHTH BT 

NR82 CD RUSIR SLEIT TTIIPQ I S TJ T Y ROUTN FHALD BLBIT EILSI 
NTURP ELUTL IEOTQ SKELY 202 P II II 

F Q I V XL7 NR31 OSI8 EIGHTH BT 

CD ITTHE UTHAL ENOTP I S Q P B- ALZNG SLIQQ ITT YR A EITYQ 
UTHLC MALKY SIELT ALTYQ ALITY 204F II II 

F 01 V XL7 NR23 Y GR31 EIGHTH BT 

NR13 CD TOQPW SLTUB SIELT LEIAL NELZL ENOLB ZELAI TNALE 
NALDI ELTUA NKEFD SIENF NBIEL NETTTT SMALL UTILE EJALI HUBYT 
308F II II 

FQ1 V XL7 G P GR19 EIGHTH BT 

NR23 CD NVLSK ALIBT KS LZL MA I £ L MEKTL SITYE ZLCZN SLEIP 
UQOSP TYBLX CMILZ.S1EIT N9ITY MA O P It IOTYH MBIGH 303P II II 

F Q 1 V XL7 NR24 Y NITE OR 14 EIGHTH BT 

KR39 CD AEIOU EOITH LEITH MAITY HLEIT WELTI SLEIQ 
YSLPQ ME FBD FGHA L'EMTHA 210 F II II 

FQ1 V X L 7 NR35 Y O GBfi EIGHTH BT 

F OS NE7 FIFTEENTH 114GP 210F II II 

FQ1 FQ1 V XL7 XL7 NTR36 KTR26 F F GR26 GR2G EIGHTH EIGHTH BT BT 
SLAP 

Z I MX Z I MX JFUB J FUR LAUT LATJT ZWXE Z WXE CRVT CBVT BYNUBYNUMIKO MI SO 
LP J I LFJI BNTRBNTR DEWQ DEWQ XD S A XD S A ZQHY ZGRY KUOY KUOY GFNC a PNC 
ZXC V ZXOV JKtO JELO UIOP UIOP QAZS (JAZ S 314F 314F VA VA II II 

FQl V XL7 NR27 P OR 17 EIGHTH BT 

NR53 CD MC JED LE ITS MELTY SIELT SLEIT EIOPT T O S I E NEUTI 
MAUTY ENKTU SLEIT LB I EH N E I T B NNTJTH 31 6P II II 



F 41 V XL 7 NR28 O GR19 EIGHTH B T 

NR63 CD E I OKI E O ME I SKAJLU LEI AY DICE I A NCKEL ETCHE EEL I S 
QPPAO EOT UN EILTI TIELT SLBIU EITLS MAUG J ELITT 217F II II 



2 FQ1 V XL7 Y KITE GR22 EIGHTH BT 

N R73 D QFQII ITUEJ SLEIT LIUTY E I TAY ZLHNV LEIT3 HHALE 
LEIAL TMEKT THIEL TMEIT FIEKT MME I T AAZXC SOQKX MEITH NELTY 
ALLOE 218 P II II 

TQ1 V X L 7 NR30 II FQ1 V K9F G GB16 E I GHTH BT 

NR83 CD A B F TJX N A MM A ELTIE FOIUR SLEIT KNELT LSITT ME KT L 

UXNDK DKELU TIELA MEET1 QPSOI 319P II II O 



o 

(Tactical traffic, 12 words per minute) 



Tape No. 11—60 characters per minute 



s 

Ed 
> 

soFTJl V FZ3 NE1 F GR16 TENTH BT S 
"^JSTBip CD JHWYT BNHGT BGFRE BGFDE CVFTY V G Y U I NHTEE ELFEE B 
WUYRE B GUWE BZXCQ INHYT NGBDR 112F II g 

FTT1 V FZ2 NR2 QB18 TENTH BT £ 

g r ^ 



NR11 CD NHGTE VGFCX CDEWQ ZXCEW DSUTN HGTRW NMHGI NTTCZY £ 

MNBGR FVDEW BXCDT BGFRE 113P II g 



FIJI V P^S N B3 T WZ1 V FZS GR18 TENTH BT 



|| 

o - 

.r- H 

NR12 CD MNBVZ CDYUI BGFEW CVDFO HGTRE DCBGT MI JLU OTYBG 
MJNFB OVDSZ XDWAB RDFTY BHFGR BMNDT BVDWQ 114F II 

FIJI V FZ2NB4Q Y O GB22 TENTH BT 

NR13 OD XZSDE FGVCK HGBVT GHYUI MNKJY HGBJI LKMHN KM D F W 

OFI JN EHGTE FDEWS ZXSDB VGFBH NJXMG JNBFV CGRFE V G H Y T UIOPL 

MVGED llflP I I 



Tape No. 11— Continued 

FUl V FZ2 NH5 F GR17 TENTH BT 

NR14 CD OJKYH BGFTB VDFRE BVFOR HGCXZ MH JKT MN E I F VDXZW 
PIOTJT YIUBT VBWWQ ASDFB BDFQT EJHOB 118P II 

FUl V FJS2 HRfl Y KITE OB15 T E N'T H BT 

NR15 CD MNBHG BVFDS XCFOT HBFVC VFDEB XCDFT VGFRY BGHFR 
MNHGB BVFDC CD SAX IUHGT HfiP II 

FIJI V FZ2 NR7 G F GR17 TENTH BT 

NR16 CD MNHHG HTTOF GFBTE FDREW KMNOH BVFDC VCFDE MEN T I 
JDLCMF AN SID BVGFB VDUJT BHQRE QISHE 119F II 

FUl V F Z2 NR8 G NITE GR19 TENTH BT 

NB17 CD MNBVG J HQ FT HGFDB ME L J I KJHUY JHGTT HJGNB BVGFB 
MNJIE JHGUT NBHGY HQYTB BGHFT MKBJB FSCXD ZXCES 111F II 

FUl V FZ3 NR9 T XTJ1 V F Z3 Y GUIS TENTH BT 

NR18 DFCT1 NJNH NJYT BVGF BVGF VCBE ZXFO NJHU GYTB 
Mil I KJIU JHUT HBTF GFBE BCFE DWBA 120F II 

FUl V FZ3 NB10 GB17 TENTH BT 

CD NMJ K I HJTTU FGERT CVIZD CFURE FGYTR MNX1 J B F Y S % 
FIOUJ JKLYU JOYTR VDGHR VCXZB NMJ L TJ 121F II 

FTTI V FZ3 NR1I Y F GR19 TENTH BT 

NB20 CD IT7HJK JGYTR ZXCSD SADEW SBEDF FDTGB S Q WE A ZCXDR 
I J K~H Y NBG5R BGFVR GFDKW SDTRF BVOFT HGUY J LKlOtJ I22F II 

FTTI V FZ2 NR 120 GR24 TENTH BT 

NR21 CD IUJHY NBHQT FXZEC FDEWA BVGFT KFNBH CVDRZ SDWAZ 
NBHGF VFCDX CFDTB GYTHB NMJKO KL JUY HJNBG OTflFD FBEDW FDRW8 
NBVGU BFDCI VCXSA 123F II 



FU1 V FZ2 NA13 T GR10 TENTH BT 

NK33 CD IJEGT XSDEW 2XSEE VQFDZ C7BNJ MtfHUY KLYHU BFGRS 
L JHNT GVFEW C SFBE VCGBU 134P I I 

FU1 V F22 NR14 NITB GRI8 TENTH B T 

NB23 CD MN J GT HVFTU VQDFE BVHOU I O J IT T HGYRT OVFDC GDSZA 
MKLGY B N J HIT JHYTQ HGFRE DFRTE NBHOE XZCBW II 

FU1 V WZ2 NBI5 T W2 1 V FZ3 G Y NITE GR17 TENTH BT 

NRS4 CD XZESD FDREF OFTBY BGHYT GFBED CFDXA ZXDVC BGHJTJ 
MVBFB FGDCF VCFDE SXDZX VBCVF HFGDB 126F I I 

FUI FU1 V FZB FZ3 NB16 NB16 F F P P GR33 GJL33 TENTH TENTH BT BT 

NB35 CD CD MN K J U MNKJU KJHYT I JHYT GHTEF GHTRF VBGFT VBGFT 
FDRED FDRED QXDSZ CXDSZ ZXASZ ZXASZ BVFXT BVFXT MNJXT MN JIT OHVBR 
OHVBR FVCDT FVCDT YGBFC VGBFC CVDWS CVDWS VCFDT VCFDT OTTTIO QYUIO 
FKLIJ FELIJ KJTJYT XJUYT BHORX BflOKX BVGFR BVGFR FVCEQ FVCEQ 127F 
1S7P V A V A I I II 

FUI V FZS NB17 G P GR17 TENTH BT 

NR26 CD NHJGY BCVXZ XSDRE G F V T It GFVCD FTJYTG BHQIU JNVDC 
NVBFD CVFDE CXZSD CFVRE VGHBN NJHMB I29F II 

FUI V FZ3 NB1B GB20 TENTH BT 

ENEMY ADVANCING ON ALL SIDES PLEASE LET US KNOW BY PIGEON 
WHETHER YOU CAN SUPPORT US AT THIS TIME 130 P I I 

FU1 V FZ2 NR19 Y O GR17 TENTH BT 

NR2B CD NHJYG HGBFT GFKDE BGHVF DCFIO MK J UY HJUYT BGFEW 
MKLDC VCFBE FDCYU BGHTW CXDSE JKRTQ 131P II 

FIJI V FZS NR20 P GR10 TENTH BT 

NR29 CD MNHDR VCDWA SREFT BCXZE ftWEDS FGDRE BVGFT JlNKYI 
FOIUH JKLOI NBVGF VCFDS BVCXZ 13SP II 



Tape No. 11— Continued 

FTT1 V FZ2 NR21 NITE GR18 TENTH B T 

NR30 CD P I LEO SJIUY JHUYT KBHJTJ JHGTT HOB VF VBGFT VCFXZ 
BVGFB FDCSE 8 GDFT GFVJBH YTEFG NBJHTT XDSZA 133F II 

PTJ1 V FZ2 NR23 P GR!6 TENTH BT 

NR3I CD NBVGF GFVFE OHYEF BVQIY N B J H V HOYTH BVFDS CXDSE 
MNJHT HQBVF GVFDR CVFDE DSXCA 134F II 

FtTl FU1 V FZ2 FZ2 NR23 NR23 F F O O OHI7 GR17 TENTH TENTH BT BT 
NR32 NK32 CD CD BVCFR BVCFR FVCDE FVCDE CFDTG C FDTG BHOYT BHQYT 
NJHUI NJHTTI MN J XT Y MN JUY HOT IS HGTYB CXZ3W CXZSWEEYVS KEYVX 
BVGFT BVGFT FHGTJK FHG0E LHEGE L, H KG E VSYTN 7SYTN NBGIR NBGHB 
135F 135F VA V A II II 

FTJ1 V F Z 3 BTR24 T LCI V FZ2 F QE18 TENTH BT 

N R33 OB BVCXZ ASDFO HYTG1 FDTB.E BVGFW XE SAW DSFRD FBGTR 
MJBFC AXFVH NGYEF V C FDR SDBWA BVGSX B S AZX 136F I I 

FU1 FTJ1 V FZ2 FZ2 NR25 NR25 F F GR19 GR19 TENTH TENTH BT BT 
NR34 NR34 DFCT1 DFCT1 JHUT JHUT BVGR BVGR CFDE CFDE CVFG CVFG 
BHGY BHGY MNUY MNTJT SXHG SXHG GFVT GFVT TEFG TBFG HYTG HYTG 
NJHTJ NJHU YGTF YGTF VBDF VBDF CXZS CSZS SXCZ SXCZ GWSA GWSA 
13SP 138P V A VA II II 

FU1 V FZ2 HR2S T LC2 V FQ1 T GR22 TENTH BT 

NR35 CD TFGTE VCDFE DSXAZ CXDFG GFHJK H JKLO IUJKL BSKFJ 
MNBHJ HGYBT GFVBH GVCDE XC5EQ BVGFR GFBET GYGUT TTIOP J MNHJK 
C FDET 139F I I 

FU1 V FZ3 NR27 F GRIG TENTH BT 

NR39 CD XZCVG VCFDR YTGHU NHJTTY HBGEB DFTVD CVEGY H JUO I 
LKMJU NHUTG NHGFR BVFED VFCXZ 140F I I 



FU1 V FZ2 NR28 T GR17 TENTH BT 

NB37 CD NBHGP VOFDE CDFEW BVGHY JNBHO BHGYT GITRE BVG 
NJIGT BVOPS CVFDE DXCSA ZZSBW LMNTJT 141P II 

FU1 V FZ2 KIR29 GR1S TENTH BT 

NR38 CD MNJUT ZXCVB OI JIU BEGTE FDEWQ A S Z X D PQALG B V F D E 
JHYTF 7CFED CGVHB NBE7R D5XAW BVGFB FDCXB 142F II 

FIJI V FZ2 NR30 P GK17 TENTH BT 

NB39 CD F OB D P PDE S W FDTYK BMGFT JHUIO KJIT7Y FLKIU KJYHT 
JHGTR ZXODS CXDFR GFTRE BVHQT NBHJY 143F I I 

Tape No. 12 — 75 characters per minute 

(Tactical traffic, 15 words per minute) 

KX7 V KZ3 NK1 F GR10 FOURTH BT 
g NR5 CD TYRSD OHO I Y ME LEO BHTRY OFYCG NMURG LIJEE 1100 A II J I 

M KX7 V KZ3 NB3 P GK15 FOURTH BT 

NR8 CD MKIOP MIL SH IPYTS BSHDT ISPHS MO POD KLP MNVXS 
UISDG MJOIY SETYD FOGEY 100 A II II 



KX7 V EZ3 NR3 GR20 FOURTH BT 

NR19 CD MO I JH PUYTfl MJEHD PETYD LFLFL OMOIW TYftWI PEL JH 

UDFT S MNB CX YQUftY MEN L I PUYES MJHGF A S DFG LFJKD OIUB3 1144P I I B I I 
EX7 V EZ3 NB4 NITE GR9 FOURTH BT 

NR13 CD TYHEW NGFTW PUYTV VBHSF OTJAAL MFOWS B00A II II 
KX7 V EZ3 NB5 P GR19 FOURTH BT 

NR1S CD LFHJI EABCD MNHST GRTOF GOOTY MX L F G BNGER PITYQ 
BSDBT BVGFL QYUIT LPRST K J LEG EFTRS ADQZP MOIYT 74fiP II II 



■ 



Tape No. ^-Continued 

KX7 V KZ3 NHQ GR21 FOURTH BT 

NB19 CD LOItJY J H T H S KHBGD MLFGH PIOTT DWTEP MDGFS QYTUE 
TtSEW GHSDB SSBST MABVC PUT YE MKLFH OYTIB CGFTS A B C D F TEOPE 
950 II II 

KX7 V KZ3 KB7 O GB28 FOURTH BT 

WR22 CD TRSRE MNBVC CYOIT PlKUT KDPES MJHGT WDMN K Z MO I P 
BHGFI OMP (JW MB V C Z J YTHW PUYTS DETRS LE J HO DOFSA ABVCM ABW8U 
RWQO F GHDE S BNCIZ GHROY LHG J D 856 P II II 

KX7 V K23 KB8 FOURTH BT 

CD TYPIU D B PEL MHGTW EDFBT PUMNB VDBFG QBWT £ MHOFT 
BVCFG MILTY ERTYU QWERT GHTYP MHYTR EFLQH QYRTS MERTS GHRTA ^ 
85GA II II S 

H KX7 V K23 NR9 Y QBS7 FOURTH BT > 
gNR27 CD XOD2S OPYIG MNBVC TYREW BDFHK FUYWQ MGTWfi PIUYT 

VHOFD KDLJG PUYEW BVCHD PYGWS BEGHF ITERS HSPYT MGHFT BHGTP § 

GHRY B P IUHR SHETRMFOHL LFITE OHBNC I11F II II | 

KX7 V KZ3 NR10 P GR22 FOURTH BT 

NR10 CD TYPRE MH S D G FLEJH REWQY YQRTS PIOYT ME NIL ERTYU 

A FGRQ MGHT Y BH I F E MN EKE THYRE QHTYW WDFHO KJHFG ME PIE MH 8LG 

MNEG T 625 A II II 

KX7 V XZ3 NRH G P GR37 FOURTH BT 

N R IB CD TYPRE MH B D F FLKJH REWQY YQTRS PIOYT ME NKL ERTYU 

A FGRQ MGHTY SHI PE MNHKI THYRE GHTYW WDFHO TYERS L£ J HO EI GHY 

GHHYS FIUHR SHETR MFOHL LFITE QHBNC 111P II II 

K X7 V KZ3 NR12 P GR23 FOURTH BT 

NR46 CD FGHJY QWRTY QU I £ GHTYR HNGTQ QYPIT MEFGT PTYES 
MAHBG MNVGF FTYWQ AM 3 N L MERTY RTYWE MGHTF BEG J S DCVBF BVDRH 
O I TYR TYQWE 1100P II II 



KX7 V KZ3 KR13 O OE18 FOUBTH BT 

NR4 CD FGHJK BETAS METES OHBHT PTYUE MA8DF UH8DF ME TGH 
QWEET TYUIO DFGER MA STY HE T Y U OHRWA ADS FT 835A II II 

IX? V EZ3 NR14 Y QR7 FOURTH BT 

NR7 ATTACK AT DAWN BE INFORCEMENTS FOLLOW 1050 A II II 
KI7 V KZ3 HH1S Y GR17 FOURTH BT 

NR12 CD GHEES METTU UDJKF GHRET MQGFE NKKLS ADFKL ME NIP 
NRGHU IERFO MELSE MENZX ZYRTX NTHRY 10J10P II II 

KX7 V K Z 3 NR10 F GR24 FOURTH BT 

NR34 CD BETY8 ZCXVB 8 LP I T FGTIL TNFOZ ZFGTY ML SE J OHREW 
ALPEX MLDKJ DEOIF MSLPE MA NLT MENFE DEZCY ML S Q I MLPYJ Q T RYU 
ANKE P IOIJE MEFYI O00A II II 

KK7 V KZ3 NRI7 GR20 FOURTH BT 

NR15 DFCT1 THIS SPIL NEEL THIF MLK J ME L 9 ClBTS ML S H 
[NOITJ QERT MLHK MGHT ML H J RBTY OHTU WE R 8 MP OR 455F II II 

X XT V RTZ3 NR 18 GR21 FOURTH BT 

NB14 CD TFOIG CVBKM ANMLE THIUY QYFGL ALFGJ ME L S T MLBHR 
NOXKP MNDKB ADHKL NMLKJ MNY AN THO I S BHIEF MLEHF ERTYG ML A F W 
1013F II II 

EX7 V KZ3 NR10 GR8 FOURTH BT 

NRB MA CHINE GUN NEST CAPTURED NO LOSSES 126F II II 
KX7 V KZ3 NR20 GR24 FOURTH BT 

KE11 CD ELIOQ NELQW MANYD GHTYU ARETZ XCVBN MSTALE QRTYU 
NKLAE TFOIWNKLST MEITY QPOIS NOIUR SDFGH HSIET ML PAR I O SHE 
RTYUI OWE T S NELSE9&0A II II 

EX7 V K23 NE21 GR21 FOURTH BT 

NR5 CD THOPS IOZYU MJEHT SLSEE MFLFK TYQWD DOIFA MLKFW 
HATGH HYRES TRYUP QWYPO OMKOU NAFGH ALFRY C ML AR POITY CVBNV 
1010A II II 



Tape No. 1% — Continued 




S 



V KZ3 NE22 O GB24 FOURTH BT 
CD aWTIIT FOOME SPOET OHDVB ASDHG POIEN LEASD THOSE 
&WTYU UDFOH A I LNK QRYVH VVDU I G H WE Y YftTSD MPONT ML8KJ 
OTTUP VCDVD GHTVB SHOPE 134SA II II 

KX7 V KZ3 NR23 P GB7 FOURTH BT 

NR10 OBJECTIVE REACHED AWA I T FURTHER ORDERS 250 A II II 
KX7 V KZ3 NR24 G GR17 FOURTH BT 

NR2G CD THIOF ERGTS NOIRT NGHTW WDFGH QPOTtJ Q Y T F L HHBGJ 
THYER FHTOF OMOJM SOTIW WWGHT BVVFE 146P II II 

KX7 V IZ3 NR26 QR21 FOURTH BT 

NR25 DFCT1 MO MO THYE WEPT MNEV ?DFT WD R T GHRY 7BMN 
QWRT TOMT JOMJ ETHY AMLE GHRE WSHI ALOF FHOM SLOT 
265P II II 

KX7 V KZ3 NR06 G G R 25 FOURTH BT 

CD GOIUY 8DFOH APOET GNMVB BBBTB ETRRW CYCTI AFOID 
ABHVF FIOUY WTRFG H S I 3 G MKTRY YQWYR REDGF FLDGH POOFO GHURD 
ANHVT TETYT TTOIT GHCDC I00P II II 

KIT V KZ3 NE37 O GB21 FOURTH BT 

NR18 CD VBNMS RTYUI FHVBE ALPER VBBTR ISOIT ML ALf KNTRE 
NOETD DDDXD MTLSLF GOETD NODKD NOFER MLARB EPTIZ WRTYS 
&10A II II 

KX7 V EZ3 NR28 P GR8 FOURTH BT 

NR50 ADVANCED TEN KILOMETERS SEND SUPPLIES REINFORCEMENTS 
200F I I I I 

EX7 V K Z 3 NR29 GR19 FOURTH BT 

NR45 CD GHIUR QWRDF FLASK GH INT SLPEO ALSKT ME NTH RETYA 
NALRT TREWY SNKLD GHTYI WN LET QHBNV FVTYV WE T V B 7fr&A II II 



EX7 V K Z 3 NR3JS GR22 FOURTH BT 

KE22 CD GHTTTJ WfiETP FLFLE EOHRF FTYHO QWETU A ML S T ME O T E 
tfLQRT WEFGH BETAS NLETD DODOD NKLWE FGHLT MERET SKLPS THYE8 
NSDS I 700A II II 

KX7 V KZ3 NR31 GR20 FOURTH BT 

KR24 CD TOTPO METTTJ JEPET BNHGT WESWT MDOTY ME L PR SDFGH 

NPEOR TRESO EIMLF NLKET SLSLS ME TRY SLPOE MSLTE NOIET U00P II II 
KZ7 V K Z 3 NR32 D GR8 POTJETH BT 

NR78 BARBED WIRE ENTANGLEMENTS HOLDING OUR ADVANCE S36A II II 
KX7 V KZ3 NR33 G O GR21 FOURTH BT 

NR77 CD EHQRE MFOEN SLEEK GH WE R EETTB SLPOO MOTOE NKISE 
NILS E EITZB ZYEQT MLSPE MA L S G KISTZ XXD I X NLTEX A Z A G Z NPETO 
766F II II 

M £X7 V XZ3 NR34 G P GR17 FOURTH BT 

g NfR4£ DFCT1 INGR TRKA DIUT NCNX AGHI YEWS OFYT 

DX EWPU NH1L HE S A FTOF NBPU YHVZ 849 P II II 



KX7 V KZ3 NR3& NITE GR23 FOURTH BT 

NRS3 CD YRQNP J I TWO THE MA NGKLA NOPIT JKLAS ASFUX MS HPS 
EQPMZ ZITBV OAFSL LHS GH NOVAMRIYHA JLDAN MR Q YW T QPMZ PHSLA 
BQ I NX 853P I I I I 

Tape No. 13 — 75 characters per minute 
(Tactical traffic, 15 word* per minute) 
FL2 V FG3 NR1 GRlfl FIRST BT 

NR6 CD XE 1ST PITUR NFWOV QITGB CIPXS ORHAM ftlNHF PNVAD 
PRWYL IFJOS YROMS TOME TPVNH 831A II II 



Tape No. 13^ Continued 



FL2 FQ3 NH2 GR14 FIRST BT 

PROCEED ON ROAD ROUTE R4 A T A SPEED OF TWENTY MILES PER HOUR 120 A 
II II 

F L» V FQ3 NR3 QR21 FIRST BT 

NR2S CD MLUVF VF GUT HQ DAL VTMUM V F EXP OLESO JTRC NTIOS 
8DCVT BHGRZ TEUBR A IEPC HUTOB BIPVA QYBTC TPKHA FBXRH NJSKL 
844A II II 

F L 2 V Fa3 HR4 GE 17 FIRST BT 

HR37 CD EETDA JflTCM HON K A RQOPA NHRE J MFDC3 TNKBL HLOPT 
GADWN RFQKB VCD&J URYWA EBSOH QOPRD 848 A II II 

FL2Y FQ3NR5 F GR18 FIRST BT 

NR42 DFCT1 INGR TRKA DHUT MCCX AGHI YEWS OPYT BGJI 
h- KEDX E WPU NHK1 RE S A FTOP NRFU YH V Z 849 A II II 



FL2 V FQ3 NR6 G GR22 FIRST BT 

N R 53 CD YRF QN J I TWO THEM A NOLIA NOP I T KJLAS AS FUX ME H F 6 
EQFM2 2ITBV OAFSL LHSOH N O V A M RIYHA JLDAN MEQYW TQPMZ FHSLA 
BaiNI ©03A II II 

FL2 V FQ3 NR7 O G R 16 FIRST BT 

NR39 CD JHEFQ TRNKS LEEAD TADCE QOOTD TNALD RN1AF RDKAL 
TOAES EOCBN ZIRFQ NHQS D NAOTA ©07 A II II 

FL2 V F&3 NR8 GR23 FIRST BT 

NR1B DFCT1 FQRX DTLL FO PU HUE AXDD HBNM GEIT I E N N 
NBVJ WERZ MERL IBTX LIXJ KIOF FOFF TELE PONE ML F E 
VTNTJ MI TF 910A II II 

FL2 V FQ3 KR9 KITE GR19 FIRST BT 

NR43 CD HREFQ (JWEKF HAELE T C XMA Z MX N XNCBF TROPQ FELAO 

QMFZ Y NORDC HR IRT OE IMP WNOXG UMRXA YTHFS J KL A S 917 A II II 



o 



FLS V FQ3 NB10 OB 12 FIRST BT 

MTJ 8TABD GAS DEPOSITS IN THIS AREA THICK ADVISE 
DISPOSITION OF SUPPLIES 356P II II 

F 1*2 V P Q3 NR11 P GB25 FIRST B T 

NB74 CD QNZSE FLMKO QUAZP TROPE If O I TA NKLED HMB A X EOF AN 
NAtJTD K L AHK IEATF SUSPA NUMTD KJA9L SLTYP NPETZ HAJHS Z X A S W 
POKIM ANS I E NAKE L TMEIS 925 A II II 

FLS V FQ3 NR1S QB17 FIRST BT 

NR29 DF0T7 QPZM OWNX FOEO TAIS TIAL EFEL AIRE FHJK 
FHLA 8 JDK EOAO ISSM TEAS KAND 029 A II II 

FLS V FQ3 NR13 P ORIS FIRST BT 

HR37 CD PQIOT WORKS TOAIfl NAITE MAIRT SELIG ALT JD DJAHF 
MA OF E NUTYQ ME FPT A NO YH ML K A S NTAOS NRAFK 932 P II II 

FL2 V F Q3 NR14 GR2Q FIRST BT 
[NR28 CD TRAIO ME PER SLEAL MAT I Y FQMZH AILTA MOTNH PAHBL 
MJAKL LEAIT MATYD N J T I Q JEEQR TPQMZ XNVAC ORYTTW N AKTU 936A I 

FLS V F Q3 NS1& QR15 FIBST BT 

NR49 CD WQPRT YAPEB MI T£2 SHALP ALE I I FQALS MAITY RAIGH 
MA TEA JANGD FCVZS MJNKL &37A II II 

FLS V FQ3 NR16 Y GR34 FIRST BT 

NH13 DFCT1 TRAY N J EL BITE TWDC AIBO SIEL AIEP MA I T 
AGSF AIDE aPWO HQ I P THBT MZNX BAJD EAR I QMPZ K A L G 
ftMZF WONV CP AT 943A II II 

FLS V FQ3 NB17 F QR17 FIRST BT 

NR13 CD TOPER NAITJ AMTOP EL AO J ELAIT APTQC MAPTB NAKLR 
ATITY AMTAP NAPTB EOPTW Q F NMC TRWYP 94* A II II 



Tape No. J5— Continued 



FI*3 V FQ3 NR]8 Q R 1 9 FIRST B T 

KB14 CD TIIPTI JAPRT MAP EN TWPZM JKLAD JALKB MP Q 17 T B F WN V 
HAKLS LEPTE PQLTT YQPTQ HAPGI HPftUT ALT I R MNCXZ 048 A I I 

FLS V FQ3 NR10 G ORIS FIRST BT 

NR1G CD FQIOT AITFR J ALEE EMTIF TOAFE AIOFR TOPQV TFAIK 
T AFRU AOBFQ AMP TU MNVZX APCVN A I MN 2 APTXM 991 A II II 

FL2 V FQ3 NR20 F GR lft FIRST BT 

NR16BFCT1 TFQE APET HYTR YHAP IRFM PBVZ XN J G KLHF 
AFRI OQMZ HAKT LAFT 965A II II 

FL2 V F&3 NR31 O &R17 FIRST BT 

JSTR17 CD ASDFV LK J H B QFWOE LEJH7 TREWS UIOFH WERTG OUUYO 
MNB V F ZXCVO IFNBQ BFVGH UHBVF BHUIO100 4A II II 

5 FL2 V FQ3 NR22 F GR18 FIRST BT 

00 NT R 18 CD QWERF OKMNff IJNBO UHBVF YGVCD TFCXS RDXZA QAZSD 
WSXCF EDCVG RFTBI UQHBV YWOVC I J NME O XML F lOOQA II II 

F 1*2 V FQ3 NR23 G GR24 FIRST BT 

Kfi 19 CD HEWS D TYTTHG U I OK J LKJNTJ KJHBY HGFRC (JPOWY HJXTTY 
REDFV JIONM CDERT BGTYU NJIOF MJTJYT VFREW QWEDC YTTJMN I J 
HYFRD HUB TQ ZCBML lOOBA II II 
FL2 V FQ3 NB24 Y GR18 FIRST BT 

KR2 CD UIYTR K JIG F HJKLO I JNDL LIGTD WDYBH IYTBV NOPQR 
PftYTB NJIOK HNTJIR PTNKY MAOBT NAHVJ NIFQT 1OO0A II II 

FL2 V FQ3 KR26 Y GR21 FIRST BT 

NH3 DFCT1 QFWC EIRU TYGH ALSK D J FH EICN ME IX NO QM 
ZMXN AONV ASHJ EIOT MO T Y QFMC KBYT QPTO MI KL HJGF 
10I3A II II 



PIS V F Q 3 NRSa P OR 14 FIRST BT 

FOUR BEPIACSMENTS DUE YOUR COMMAND POST THIS AFTERNOON 
TIME OF THEIR ARRIVAL 1016A II II 

FL3 V FQ3 NR27 GR1S FIRST BT 

NR4 CD E TUP Q FAITM AQUTL NTJBYR HB OUT MAUYT J ALEE MJHB V 
JAMCH CVZNA HQPflY MAITY QYRWP HJKLA HFGTE 1017A II II 

FL2 V FQ3 NR2S O GR25 FIRST B T 

NR6 CD WROUY APRTJ MA I YR ELKDA KPQMN XAORF TURAE MA PRY 

HAL FK AMELS EILAO ALEPE HE PTE AOEYT QPTYR AMOTY AFRVBCZLAM 

HftPTJT YAHG8 AMOEF NVBC2 1018A II II | 

FL5J V FQ3 NR29 QRI7 FIRST BT m 



NRS CD RTPOY AORFE RIQNC MAOTR HGJKL LEA I E AKE I T EKATY 2 
MAPTY HGNVB NVKDL LKHSD ZXMAT TORFD 1019A II II > 



FL2VFQ3UR30 GR23 FIRST B T 3 
g DFCTl RTEY UITF MITY AORP RYAL IDLF NJEO ME P E g 

WAIT OH J D EELE LEIT AOTP ALEP MA UT YTLS LEIT KJDH 
EPQW QWX Z 1021 A II II 



FL3 V FQ3 NR31 GR16'FIKST BT 

NR41 CD QPWO E NAITY MB OP E NITYH MA I T Y NE J KL CNALD THOJF 
WPOTM UNK J F CXZBN MAORY HSKDA 1033 A II II 

FL2 V FG3 NR32 ORIS FIRST BT 

NRG CD REQYT AOTFE OPELT H J IUY BHYTE GVBHJ MKJNH EHGVF 
VOBHY NURTY NAITY ZASXD GFDEK VFGHT UQNZM 1025 A II II 

FL2 V F Q3 NR33 OR13 FIRST BT 

RATIONS RUNNING LOW CUT OFF FROM DEPOT BY LINE OF 
INFANTRY CAVALRY 1028A II II 



% 

53 

Pi 



l 



Tape No. 18 — Continued 



a 





9 p 

if 

C 5 

-n - 1 
O 



FL2 V NR34 OK 24 ? 1BST 

ST BIO CD QPWOT TIROB JHLLF NAKDL 
MA OPE HJELA MA EEL MACBZ NAITH 



KTFI NUT Y A CTTITH 8NUTB 
TNH JNLAI NBEQI AIBDF JA 



JEHTY 



IT F ANT E II 



I I 



I I 



7L2 V fQ3 WR3G G»l© FIS3T BT 

KB91 CD MAE I T NAK7L ETA I F AKJHQ HSIDK AILEP ME I TY HADSO 
NAEEP AME OI N A I TU EOPEL MA BIT Q FNAJB HALEE T BGHU 1033A I I 

Tape No. 14 — J 00 characters per minute 
(Tactical traffic, 20 words per minute) 
LI1 V LX8 NB1 GB19 SEVENTH BT 

NB3 CD KOXNT BET EM NMOHT FEXXN HCVZM CBNET FOTZQ XEETO 
NNEITT I HO I E BUOBE E B MO E I Z C MX FXEXQ MSB IT NOTE 4 001 A II 

LX1 V LX8 GR15 SEVENTH BT 

NB3 CD DFCTJ IOEYT OEXMT EREBH E I NlffT DE8CN 
ZKI EF QFOGC YCEXN ZEXI N &03A II II 

LX1 V LX8 NB3 P GB21 SEVENTH BT 

NB4 CD NEI3L I NUT Y XV FHG MNBYT KJIEX SICBH 
AD I MA BXITN OFOOB BSDSA I MHTM AD OHO V I R OB 
903A II II 



I I 



I I 



JO LOTTH 



I THY 
EKOEN 



E ED S A 
NOTPH 



NENOM 



a 

o 

a 

as 

3 



LXl V LX8 NR4 GR32 SEVENTH BT 

NB4 CD NKEME AEOEI AVENN Q E WE T WE B T Y EETTU ETYUI UIOPA 
ABDFG SDF&H DFQHK AQWEX NOTES EftEQT FOSEN ZBXIN PMB NT HftHPD 
I I 

MNBYT 904 A 



I I 



I I 



LX1 V LX8 NB5 GB19 SEVENTH BT 

NR9 DFCTl NKJH EBIS I E NM THNI CSED JHEN KTOV Y UH J 
BXZX SSIE SXXE QOPQ EIXZ ZXIT U I OK BENT 905 A M 

LX1 V LX8 NBO G£U SEVENTH BT 

BEQUEST PLANES SENT ON HARRASSING DETAIL TO ENEMY S SOUTHERN LIN 
STEAFING POSSIBLE 906 A II II 



E S 



LX1 V LX8 NB7 GB 24 SEVENTH BT 

NR56 CD FOPPN NUQES S t EMI F TMN V HFUCQ EPLKN XDBCL REWOX 
FNSTH TFPDB PQNCK CGLXN NQHTT NESTF QWE B T BUNJN NESTZ FEXNT 
JELNT HQS PD NIXNT 908A II II 

LXl V LX8 Ntt8 OBS5 SEVENTH BT 

NR71 CD BNGFG KEUBV KEING KXEUA I SROH BOVWI ILKJN AVCRN 
IEBGN XKEIT X£ I EE GDXJN XKlOT A A S NT E IMNT XNS I P EKFOT CKJMT 



YZTGM BAYKE OJPAN RUIXT 9Q7A 



I I 



^LXl V LX8 NR9 OE17 SEVENTH BT 
NRS DFCTl URGS IHIV EXCL YZTO BTAE 
JANW NYIM N H I M USDT UQDT IHTF 908 A 

LX1 V LX8 NRIO GR19 SEVENTH BT 

NR9 DFCTl ETBL AXMZ DYXV KUOO XOYA 



I I 

O J P A 
I I 



OKKD B IUX 
I I 



I N I Y YUXA OMGF 



INIY YUKA OMGF OFBZ OVDG J TJ A C AWBT UHMO 9G6A 
LX1 V LX8 NR11 GR20 SEVENTH BT 

NB10 CD XORMO HUB AT SAABN XOVEN GOUKT SMANI IBTEN UIIOR 

I BOON ICKYN FY DOT EMDZC IEIBN OLITP ETBNC HQHPD NIXTU 909 A 

LX1 V 1X8 NB12 G O Y GB20 SEVENTH BT 

NR6& CD NEOXT I MO B N ItTDJH TTO D AN EIONT KSOAK CNDJW EOTNE 
NITFO MN TON LWQNT WIEIT NOCIO FAESX ALSLD DJGHK NO TUN 1010F 



I I 



I I 



I I 



I I 



Tapt' No. Li — Continued 
LX1 V LX8 NR13 GR22 SEVENTH BT 

NR11 CD DFCTJ KTTNHN HTVYO ZEZEQ WE TNP FEXON FEETY INOPT 
NYQDN NKNTP FERTY EOTNK KPTON NERTY QUION WEENE HENTH FERMN 
I F I NT 111 OP II II 

LXl V LX8 NRI4 QR23 SEVENTH BT 

NHIIO CD PI NIT LOTNK EETYN ESAYY NESTO F O F T E XEZEN NUT XT 
NIXTN FOIET T S TNT E A S NT TESTN F E RTN QTJINN WB PTN FIXFJ JIJSJ 
LO JUT A&NSX 666 P II II 

LXl V LX8 NB15 OE5 SEVENTH ~B T 
KX8KE41 SlVENTHi^ 449P II II 

LXl V LX8 N R 16 GR20 SEVENTH BT 

NR19 CD TITEN FEQTT P O I NM MOENE FERTP Z EXE N CMNGE HRNOW 
hBANTH FIFTP BEONT SHIEH FEINT EEORQ POTNT OITNQ ERTTJ JNRJN 
SVEMEN ZX CVM Q WE R J F I I 9 E 949F II II 

LXl V LX8 NR17 GR26 SEVENTH BT 

NR21 CD OX AT P QUIRT WERNJ FERTM AS SAN SASSN DIDQJ FOOFN 

O I S I O J J KMN B I S NT EETOY F EMTN NIXON F EMNT I O T NM X I X I N EMMN A 

HQ HP N HENEW NTEMT QSTMN Z Z A NM 941 A II II 

LXl V LX8 NR18 GElfl SEVENTH BT 

NR121 D F C T 1 WANT F I NT POTN MA NT EANT QETY FIXN NOTM 
SISN EAIJ JIKL LNTF ME NT 74BA II II 

LXl V LX3 NR19 GR17 SEVENTH BT 

NR222 CD FINJY OOPEN F I ME N HQDHN ENETM FONTA WE N T J HENEW 
EOJOP FEMNT LPWNT ALSEN AJKNE NEMNT 933A II II 



O 



8 

II 

!= | 
-n = 
O 



LX1 V LX8 NR20 GBS3 SEVENTH B T 

NR9© CD QUINT WE R T P EASNT ETJMPO TE8NT YTJMAN UNI ET I O PITT 

TNI MN POINT OMANT EFENT KEEIP I MN I O MENTL ZEJQN FENTP EASTM 

QUI OP 333P II II 



LX1 V L X8 NR21 GBlfl SEVENTH 
NE8B0 DFCT1 ENTY PINT POKY 
EMNT PETY FERZ NIME 833P 



I I 



LXl V LX8 NB22 GHU SEVENTH BT 
TROOPS CONCENTRATION EAST OP 
DETAILS LATER 931 A II II 



QUIT WEAN ME I T OLKN 
I I 

RIVBB PEOVIIG EFFECTIVE FURTHER 



LX1 V L X8 NR33 ORIS SEVENTH BT 

NR44 DFCT1 QJIY WEEK E A E T PENT SENS PINT LOSN ME 
QPWO BORI EUTT A L S K KDFJ OH2M NIPT 335 A II II 

LX1 V LXS NR24 G R 19 SEVENTH BT 
; NR41 CD PEMNT HMA ST EMNTY PISNT LOANT EMENT HIHEE E I I EN 
LOTZE E A NAT EME TP F INTH HIE EM MENTJ EMDJK LINTP 4G6P II II 

LXl V LXS NB25 OE20 SEVENTH BT 

NR100 CD NO WIT EMENT WIlMT PO^ON ZEMNT HUT EN MINIS OK L I D 

EME TO H I E NT ESHET FINTP LITIS HEBE Q J IEON NITOP ZEXLN 649 A I I 

LX1 V LXS NR28 P GB21 SEVENTH BT 

NB13 CD FINTO LOTNT HINT QPOTN MENTA KINTO HHNET LIENT 
MESSE EASJY MINTO LINTP HENZQ LIT ME HEQNT EFITP HIEMT LPOIN 
949A II II 

LX1 V LX8 NR27 GB1G SEVENTH BT 

N B922 CD HIMET LQPEN QITNT PEMTP IB TOP ZEMIT HIEMT LOANT 
GUEJN JITNP EATOP SIXEN 0EMET 84SA II JJ 



I I 



Tape No. ^"—Continued 



LXl V LXB NR28 G R 20 SEVENTH BT 

NR29 CD ENJUS IHHIT F EMT P EMNTO L I QNT F EMT Z HI E N T H OTN 
MESSE ESSJS JUMNT HI QNT LOT AN JUMTN QUENT FIENT LOA J J WJWMT 
AW J A J I I SIT MO NT A EEMTY 934A II II 

LXl V LX8 NR2B GR21 SEVENTH BT 

NR31 DFCT1 EAMN EITN LOAN ME NT PUNT LIAX EANT LUNT 

HIST EANT FOEX LOAT ME NT NOTA LOAT JFEN LftON L I LA B47A II II 
LXl V LX8 NR30 O GR12 SEVENTH BT 

THREE REPLACE ME NTS THIS UNIT ARRIVED YESTERDAY AM ONE S E R Q A N T 
T WO CORPORALS 103&A II II 

LXl V 1X8 NK31 OR22 SEVENTH BT 
NR44 DFCT1 E ME M LOAT PINT EAST 
EOAQ HIXN NITO POET ME T O MAST 
ME S T 125 A II II 

LXl V LX8 NR32 P GJ&17 SEVENTH BT 

NR141 CD NETOL PINTO FITON LEA&N S B NT A MINTO HQHET F INTO 
MY NT A XINLO ft I T ON MESTO HANTO ME NT A 847 A II II. 

LXl V LX8 NR33 GR17 SEVENTH BT 

NR12 CD HENTA NINAS FERTY AXJINT MENTA L I ANT HETOP FERNT 
ZENTO LAXTO MENTA MENTA B FNT A MA NT A 846 A II II 

LXl V LX8 NR34 GR 16 SEVENTH BT 

NR11S CD FENTO LASTO MENTA FERNT HASON MANTO K I KEN FENTA 
MENTA F ERMT LI S TO PERTO HIE ST MENTA FEROZ LLSTO 443 A II II 

LXl V LX8 NR35 GR19 SEVENTH BT 

NRllft CD QUINT FERTO LITON MENTA FEHTO XEKON 2ELAT BMATO 
FIOHN VNTTN MNXNT X Z N T O WIPOT MENTO HISTO KEENT 441 A II II 



ENNW HETN LOAT MENT 
EATT HQNT MO T N FIXT 



LX1 V LIB N R 3G G R 23 S EVENTS B T 

NR118 CD Q I TON EESTTN LUTO «E»TA WOTAL EI 8TO EENTA POTOL 

ME NT A ME NT A F I SON HERON NOTAP ME NT A WIZIZ ZXVNO ZCNTO VKBBH 

EPOJH GEJDN 223A II II 

L XI V LX8 NR37 OB87 SEVENTH BT 

NR1 CD QUITO WESTO EASTN MENTA &VK T A YIYEN YIENT TJOONN 

EXONT ME NT A MB NT A LOSTN M NTAL S5CXNM Z 8NTT LONTA MENTA P I OTA 

MENTA METAL ZSILA VETZX WOTET E ANT A 231 P II II 

LX1 V LXfl NR38 GR16 SEVENTH BT 

NR333 DFCT1 EATM ME N T MO T N QITO EANT PINT MOTS ME N T 
H O T N QOIT ME NT HO T A IEAN 449F II II 

LXI V LXS 5STR39 GR17 SEVENTH BT 

NR190 CD MENTA FEBTO LITIO Q I TAN SESON SASAN DODHO HJELA 
LADPN NEEAT ZXCNM CNTOP MENTA EAT OP 444 F II II 



£LX1 V LX8 NB40 GOT GB22 SEVENTH BT 

NR2 CD ASKTA LOSTN MENTA MENTW EASTM PETTO OXOMN NOT AL 
SESIS FERNT LOATN NOTAP HISTO JKGIN Q J AST NOATO NATIO ALANT 
END AN 7&8A II II 



FR1 V FR3 NR1 Q GR17 8BCOND BT 

NR11 CD S'EXTA IRTOB JTT0BC VOVYD CSJYE QUGYF CERXW WAICE 
YZEIA HETEI ZIGTJT GHTBD MVOPL EFVJQ 112F II II 

FBI V FR3 NB2 T CDS V BC2 G Y O GR20 SECOND BT 

NR8 CD BIIVA JELLO DTJQTN AMU IB UBIXZ NAT S S FOKI A GR ALB 

EOPAN TOANC DOMTA I U P AM KWONG TYBWP LQBCD I N QWfl OELNS 01OA I 




s 



FRl V FB3 KB3 GB20 SECOND BT 

NR7 CD OFGAL YTR4N WO BOX QUSON X A HN T ELEN I JLABO IOGNT E 
WPOTN THWON T ON WQ TBOWA VXARU XOAMI PWRAM L A NGQ MAPMZ 921A II II ^ 

FBI V FR3 NR4 G O GR23 SECOND BT g 
NR9 CD M^TRft TEOWQ MATWQ AQISF WOTBN ME I GM JYTFW QFBZX 
PWQAM WO AND ALENS DONWI EHTMA DWOSM THAPZ TNWTV ONLUD KAWLC 
OXBUV MAORW 924A II II 

FBI V FR3 NR5 P GR19 SECOND BT 

NB10 DFCT1 WO B O OLKO SYAP WO F K WUWE SYAP EZRS HAQY 
WAHU HER I ZULP TAXA AHPT DEPD GYBE FENY 930A II II 

FR1 V FR3 NR6 G R 13 SECOND BT | 
ENEMY TANKS HAVE BEEN ROUTED WERE LAST SEEN IN VICINITY 2 
OF ARNEYTOWN 823A II II f 

FR1 V FR3 NR7 GR25 SECOND BT g 

NR0 CD C Y KMX JELAS BTJYC A ERRAO CYYFT WAHYTT AMQ I F UMAHH § 

IGOHG CYMKX AHPHN Y J M J K LANDS ONLYR ALP EM HOISW ALP Z S KWA C F 3 
EMAQP NYTND MAOTB MAOFW 935 A II II 

FR1 V FR3 NRS GR15 SECOND BT 

NRS CD KLYTR MAONF APMWY CIWHI HNBJK CYSTJ TUXOC WVAJK 
EMZAL NUQWS KINDS ftfiUDE 931 A II II 

FBI V FB3 NRS P GR16 SECOND BT 

NR1S CD HNBJK JMCIK LJOER VWZIL RTVER MKP FQ D Q H K A BZCUQ 
GSLDM DOXGL FHMLT RS PHD TJTHK J 926 A II II 

FBI V FR3 NR10 T CDS V B C 2 G Y O GR18 SECOND BT 

NR22 CD JALNM LANKE ALS SM ALDN I ALDMB A L R WQ PNEWK MA O L Q 
WPAMW OWAGV PWTYI AMONE AMP E W UDXS Z IUFOQ S29A II II 



FBI V FB3 NBll OB 15 SECOND BT 

NB37 CD TEPOT MAOND MAOWX AQNVS WE K J I GHDJA EUIKJ Q E S Z X 
MCHAU TUJTM OWE PM TFEWY 930A II II 

FBI V FB3 NRU GRIG SECOND BT 

MAIN BODY OF SUPPLIES LOCATED AT F TJMF KINPATCH JUNCTION SEND 
GUARD TO MAINTAIN OBDEBLY DISTRIBUTION 931 A II II 

FBI V FB3 NR13 Y P GB14 SECOND BT 

NR23 CD XMZJK JIMEF CITMLC YMOAE FIMVC MXDO F JKJWZ CMTJTM 
QMO N E IRTYU F WR I U 1010A II II 

FBI V FB3 NR14 GR15 SECOND BT 

NB0 CD MJCHF NC JDS GDYEI DOER I LAD WM ANOWE QPUOE MAOTD 
MAOTB CXWQ Z QPWMX WT E I V 947 A II II 

FR1 V FR3 NB15 F OB18 SECOND BT 

NR34 DFCT1 N J UM YIUK WQED ASDE WEBF ERTG RYTH YUlK 
JC8Z BHTO OPKB MFKW KLIH CZXX J AWQ 94BA II II 

FBI V FR3 N B 16 P GB17 SECOND BT 

N Bfi CD XM J ZE J I NE F CMUC L YJOAE FI MVK XMC OF MQC E A C TUMN 
A ONE S MAO WW V KM I F J I S E Q XMFO C KftLW U 958 A II II 

FBI V F B 3 NB17 NITE GB19 SECOND BT 

NB7 CD MAOEN TBPME OEMPS MEONA XQYAO PBWMN MWH T Z OMESW 

EN S DX MWORN OTUTM T P WMO WQB S K MWOND OEZXY PWQVT 936 A II II 

FBI V F R3 NB18 GB22 SECOND BT 

NB3S CD MOWXZ N E OWN ETHWN OEWAM WYBND AJAWH ALIEN OWN AW 

OWN A L OENIE QWEOP ITJYTQ OISDG LKDHH HJICAS WB NCD AFDSG LJKDH 

MNO VX 939 A II II 

FBI V F R3 MBI9 Y GRIG SECOND BT 

NB3& CD LKJMN HQFCV IOPUY FDSEB MJEHB FDREW JHBVC WFJTJY 
OTTIYF EC BSE, WUORU E JHDW Q O EMC WKDN C QLSIE WJDNV 1017 A II II 



■7J 



Tape No. 15— Continued ^ 

3 

FBI V FB3 NR20 GB20 SECOND B T 

NB40 CD WIS JS F 17 WC N WQD S O EEXZM A8ZXM &PWJX R K S N G WKLDI M 
QOD J V WHDCM ftHASC WODNX DLKAM WHDOV Z 8 WQH WI OF J HONS 6 1018 A II II 

FBI V FB3 NB21 OE16 SECOND BT 

NR41 CD ALSKF WTJRVS WOFBZ OODKG DUWZX OEN9Y OENAL TSLCM 
ONS AM ALEND M I E Q I> QFROX IBWQZ 1020 A II II 

FBI V FB3 NR22 F GB17 SECOND BT 

NR43 CD WHDSV ALEHD OIEUT WFCXZ JFNMS OQEITT ZXMEY OFETD 
UfiFBW E TUOG MY BDtJ ROBJI OK»GP WSXCF 1039 A II II 

FBI V FR3 NB23 G ORIS SECOND BT 

NB44 CD FLKJY IHTTB HGFRE HJNBV DTJVZ IEKAN QFSOC WIUHD 
QESJC BIDOP JITJTE JNX Z C MKGBT LNMQH DF T E S 1039 A II II 

£ FBI V FB3 NB24 G Y O GB24 SECOND BT 

a3 NB42 DFCT1 QOWI ALKD DNMC WIOB WJEC A HE J WOIZ LKUI 
LEYTJ OFTB EWSD J K 5 I ON9E REOF HGMK ALDJ EIOZ WD K J 

NFGD NKS J OZXV 1031 A II II 5 

FBI V FB3 NB25 GB17 SECOND BT 

NB43 CD MCCII JINEB OIOXD ONETY A F EMC NOEAL QJLSF LOEAN 
J ADEN SCXFE ALWON ZENCA FANEQ ZICQV 1032 A II II 

i 

FBI V FB3 NR28 GR20 SECOND BT 

NB44 CD NEJVS QACEM OAN8W ZWQYT OENSL ETBIN ONEAN EATON 

S HPR L TJAITM AFNEM WT EUT UITYE WO R IT A JDHG SLDEG Z N CME 1033 A II II 
FBI V FB3 NB27 GB15 SECOND BT 

NR4& CD Wft IUC ALDNG A I END AI EWQ QOEHC 3LRLX WICNG WOBND 
QFALZ SHFKE EIFND WNXZV 1034A II II 



■ 



FBI V FR3 NR38 NITE GUI 16 SECOND BT 

NR47 CD NBHGF GHTYE JKHTJY GFDSE CNVBG DKGJH WOfiJV KLHJF 
JKUIT HGTRE DHGJL HBVFD HUYFE 1035 A II II 

FBI V FR3 NRS6 F GRI7 SECOND BT 

NR4G CD MJKHG JHGFD IUYDR NGJHT FGENB CXZSD SISEZ JDVCM 
JSGCB WIOFG JFDHT DKCNO UTGBD HTFRS 1037 A II II 

FBI V FR3 NR30 GR19 SECOND BT 

NB51 CD JHNGF HTRTD HJTTOI SLFER ZXCDE GFTER IGREE GEE J L 

JHGFC VBHBT WQAGO JHGDF Q O F H T YFVBR EYBTD OHVDF 103BA II II 

FBI V FR3 NR31 G GB18 SECOND BT 

NB52 CD UYIFG IUHGF IHVU REWQA GZXSE EGCVB FTBSD OTFJH 
OYHVF G JHFV WTYDF GHITTY FHQVX IYFOY GBDZX 1039 A II II 

FR1 V FB3 NR32 GB24 SECOND BT 

NES4 CD WJNBF HYBTD FGBYT HFGTS CXZSW BVGDF J G THE FGJHD 
FSXCV GFHJI HGTTB PDGER WQADF HI J L G JGBNH JLHTY FWEZX FBGDF 
KLJGH BFHGT CDEWS 1024A II II 

FBI V FB3 NR33 F GR22 SECOND BT 

NR55 CD JEGTT GHBTE FGRTD HJKLN BNHGE J KIT I G JKHFT ERYTF 
HBNGF DFHGJ BCVNM QWR E T YRFGH BHGFR FHGJU HDFGR GKJBB ZCXVE 
WA S QR 1026A II II 

FBI V FR3 NR34 GR17 SECOND BT 

NB57 CD FGTRE FHGYT GHTYB GHDXZ ZXCVB JHGTY FGBTD WA8QW 
LJKHG GSKCV BVGFD GHTED SHIFT JKNMY 1027A II II 

FBI V FR3 NB3& G R 14 SECOND BT 

ENEMY ADVANCING ON OUR LEFT FLANK MACHINE NOT EFFECTIVE SUFFERING 
HEAVY LOSSES ADVISE 1028 A II II 

FBI V FR3 NR36 GB18 SECOND BT 

NR50 CD JHFGT HGFDS DVDRE MJIJY HGTYF RDCXZ XWBED GHGTB 
KLCEWXCVDI GTDKN IEUSH GHYDV JBSFT GJBXW 1029 A II II 



Tape No. 15— Continued 

PHI V F R 3 NB37 GR17 SECOND BT 

HB60 CD HUSUI B FEET GDVCE ZXCWE FI&FD FTEHM FHKB7 XCBZT 
EDTE J OEHNF ETTVDT A Z X WW HZ C WO IOBEF I030A II II 

FBI V FR3 NR38 GB18 SECOND BT 

NB61 CD A F D 3 £ DFB6WDCXVB NVQHE GIBTF G D F E 8 LSI JM DXWOH 
XSIHK GJFFB DOTVC BUTMR FCEJT CUFVE ZWQLB 1032A II II 

FBI V FB3 NB39 GB1& SECOND BT 

NB63 CD FDREW CGFDR BFXCU IUSTV VFTBE DHDTT JHBFG GHYTF 
MBNGH FTU I O B VFGB GFRDW HKTTTB BHJTT GJHBT IGXWP 1033A II II 

FBI V F B 3 NB40 F GR32 SECOND BT 

NB64 CD JNHFG HFGBE FGTBD JUYIG KNMGB GPHYO BDGEB FGHBT 
JKYUI FXWRC KB77Q GFDEW A 8 WEK DFBTG GHTYF GKYUM JHBNF XCDEW 
ZEECX 1033 A II II 
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